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1.  INTRODUCTION 

SSSSS3SSSS3SSSXS 

l. 1  TERMS  OF  REFERENCE 

Alberta  Environment  (Planning  Division)  is  reviewing  the  feasibility  of 
an  earthfill  dam  in  the  Pine  Coulee.  The  purpose  of  this  dam  would  be 
to  provide  off-stream  water  storage  in  the  Willow  Creek  drainage  basin. 
Water  for  storage  would  be  diverted  from  Willow  Creek  by  both  natural 
drainage  courses  and  an  excavated  channel.  The  resulting  Pine  Coulee 
reservoir  would  have  a maximum  depth,  at  the  dam,  of  approximately  21 

m. 

Piteau  Engineering  has  been  retained  to  assess  the  hydrogeological 
conditions  in  the  reservoir  area.  In  particular,  the  purpose  of  the 
study,  as  outlined  in  our  proposal  dated  July  19,  1985,  is  to: 

Establish  a groundwater  monitoring  system  around  the  proposed 
reservoi r. 

Assess  potential  water  losses  from  the  reservoir  into  the 
surrounding  geological  formations. 

Predict  the  distance  at  which  groundwater  surface  elevations 
will  be  affected  by  reservoir  impoundment. 

Delineate  areas  where  local  flooding  may  occur  as  a result  of 
rising  groundwater  surface  elevations. 
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This  report  describes  the  work  and  testing  performed  by  Piteau  Engineer- 
ing Ltd.  The  field  program  was  conducted  from  August  8 - 30,  1985, 
inclusive.  Drilling  was  performed  by  Allkind  Drilling  Ltd.  and  the  site 
survey  was  carried  out  by  D.A.  Watt  Consulting  Group  Ltd. 

Piteau  Engineering  Ltd.  acknowledges  the  help  of  Messrs.  Don  Prosser, 
John  Campbell  and  Dan  Hubbard  of  Alberta  Environment  on  this  project. 

1.2  LOCATION,  CLIMATE  AND  TOPOGRAPHY 

The  proposed  location  of  the  Pine  Coulee  dam  is  600  m upstream  of  the 
junction  of  the  Pine  and  Willow  Creeks,  in  S.W.  34,  TWP  13,  RGE  28,  W4M. 
The  reservoir  would  extend  north  for  approximately  12.8  km  into  SEC  3, 
TWP  15,  RGE  28,  W4M  (Figure  1).  The  damsite  and  reservoir  are  situated 
about  6 km  due  west  of  the  town  of  Stavely. 

The  mean  January,  July  and  annual  temperatures  at  Gleichen,  to  the 
north,  are  -12.2“C,  ly.D^’C  and  3.5‘"C,  respectively.  The  mean  January, 
July  and  annual  temperatures  at  Vauxhall,  to  the  east,  are  -lO.y^C, 
18.9‘*C  and  4.3**C,  respectively  (Canada  Department  of  Transport, 
Meteorological  Branch,  1967).  The  mean  annual  precipitation  is  419  mm 
and  the  annual  potential  evapotranspi ration  is  approximately  762  mm  near 
Claresholm  (Ozoray  and  Lytviak,  1974).  Hence,  the  potential 
evapotranspi ration  is  approximately  1.8  times  the  precipitation. 

The  dam  and  reservoir  lie  on  the  western  edge  of  the  Interior  Plains 
physiographic  region,  near  the  Porcupine  Hills.  Surface  water,  aided  by 
low  infiltration  rates,  runs  eastward  from  these  hills  towards  the 
Willow  Creek  and  Pine  Coulee  area.  Local  relief  is  subdued,  with  the 
exception  of  the  north-trending  Pine  and  Willow  Creek  valleys,  which  are 
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incised  some  25  - 35  m into  the  uplands  above  the  valleys.  Both  the 
Pine  and  Willow  Creeks  belong  to  the  Oldman  Drainage  Basin. 

Shallow  sloughs  and  lakes  are  common  in  this  area  and  are  subject  to 
high  seasonal  fluctuations  both  in  water  surface  elevations  and  areal 
extent.  They  are  occasionally  brackish  and  frequently  have  salt-crusted 
shorel i nes. 
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GEQLOGICJETTING 


2.1  BEDROCK  GEOLOGY 

Bedrock  in  the  reservior  area  belongs  primarily  to  the  Lower  Tertiary 
Porcupine  Hills  Formation,  which  consists  of  pale  grey,  calcareous  sand- 
stone interbedded  with  pale  grey  calcareous  mudstone.  This  is  underlain 
by  the  Lower  Tertiary /Upper  Cretaceous  Willow  Creek  Formation,  which 
consists  of  interbedded  grey  calcareous  sandstone  and  bentonite  mud- 
stone, with  occasional  thin  beds  of  limestone.  The  remaining  thickness 
of  the  Porcupine  Hills  Formation  varies  from  approximately  200  m to  the 
west  of  the  reservoir  to  0 m a few  kilometres  to  the  east,  where  the 
Willow  Creek  Formation  forms  the  bedrock  surface.  The  Willow  Creek 
Formation  also  varies  in  thickness  from  east  to  west,  but  is  approxi- 
mately 500  m underneath  the  Pine  Coulee  (Ozoray  and  Lytviak,  1974). 

The  depth  of  the  bedrock  surface  in  the  reservoir  area  is  shallow. 
Bedrock  topography  can  vary  from  actual  outcrops  to  depths  of  20  - 30  m 
over  a distance  of  a few  hundred  metres.  The  bedrock  is  intermittently 
exposed  on  the  uplands  and  in  river  valley  slopes  that  have  been  eroded. 
Outcroppings  are  more  numerous  to  the  west,  and  5 - 6 km  away,  the 
bedrock  rises  to  form  the  topographically  diverse  Porcupine  Hills. 

2.2  SURFICIAL  DEPOSITS 

In  the  bottom  of  Pine  Coulee,  surficial  deposits  are  represented  by 
approximately  10  m or  more  of  clay  with  interbedded  sand,  silt  and 
occasional  gravel  (Figure  2).  These  sediments  are  of  gl aciof 1 uvi al  or 
post-glacial  alluvial  origin  (Alberta  Environment  Memorandum,  June  4, 
1984).  Colluvium  on  the  valley  slopes  was  derived  mostly  from  glacial 
or  alluvial  material . 
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On  the  uplands  surrounding  the  Pine  Coulee,  clayey  or  silty  till  is 
present  and  may  exceed  30  m in  thickness  (Figure  2).  Occasional  lenses 
of  silt  and  sand  are  present  within  the  till.  According  to  Alberta 
Environment  (Memorandum,  dated  June  4,  1984),  the  till  to  the  west  of 
the  valley  was  extensively  modified  by  glacial  meltwater,  in  some  places 
being  completely  eroded  and  leaving  boulders  on  the  surface.  Meltwater 
channels  were  incised  through  the  glacial  deposits,  into  bedrock,  and 
subsequently  infilled  with  glaciofluvial  materials  such  as  clays,  silts 
and  sands.  The  granular  deposits  in  the  gravel  pit  located  in  SWS,  TWP 
14,  RGE  28,  W4M  are  likely  derived  from  these  glaciofluvial  materials. 

Towards  the  south  end  of  the  reservoir,  approximately  400  m northeast  of 
the  dam  centreline,  the  Stavely  Buried  Channel  trends  from  west  to  east 
(Figure  2).  This  channel  is  infilled  with  preglacial  sands  and  gravels 
up  to  6 m thick  and  is  now  buried  by  approximately  15  m of  alluvial  or 
glacial  deposits.  According  to  Geiger  (1968),  the  Stavely  Buried 
Channel  was  part  of  the  Lethbridge  Valley  system,  which  provided 
drainage  in  southern  Alberta  during  preglacial  time.  A tributary  of 
this  channel  also  coincided  with  the  present  course  of  the  Pine  Coulee 
(Geiger,  1968). 

2.3  HYDROGEOLOGIC  SETTING 

2.3.1  Hydrogeology 

The  regional  groundwater  flow  in  the  Pine  Coulee  area  is  towards 
the  east.  Locally,  the  Pine  Coulee  acts  as  a drainage  area 
intercepting  surface  water  and  shallow  groundwater  flow. 

The  term  hydrostratigraphic  unit  describes  water-bearing  zones  of 
similar  groundwater  recharge  circulation  and  hydrochemical 
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conditions.  A lower  (bedrock)  hydrostrati  graphic  unit  is  repre- 
sented by  the  Porcupine  Hills  Formation.  The  various  surficial 
fine-grained  deposits  of  glacial  and/or  alluvial  origin  form  an 
upper  hydrostratigraphic  unit.  This  unit  contains  various  higher 
hydraulic  conductivity  lenses  of  silt  and/or  sand.  Drilling 
records  obtained  from  Alberta  Environment  indicate  that  these 
lenses  are  generally  near-surface  and  discontinuous. 

The  hydraulic  conductivities  of  these  units  have  been  determined 
by  Alberta  Environment  (1985)  to  be  low,  with  values  commonly 
less  than  1 x 10“^  m/s  indicating  slow  groundwater  movement. 
Ozoray  and  Lytviak  (1984)  have  estimated  the  20-year  safe  yields 
of  these  units  to  be  no  greater  than  1.67  1 /s  for  the  Porcupine 
Hills  Formation  and  no  greater  than  0.42  1 /s  for  the  surficial 
materials.  Neither  unit  is  considered  an  important  regional 
water  source. 

A third  hydrostratigraphic  unit  on  site  is  represented  by  the 
preglacial  sands  and  gravels  of  the  Stavely  Buried  Channel.  The 
exact  nature  and  extent  of  this  deposit  is  unknown,  but  20-year 
safe  yields  may  be  as  high  as  7.50  1/s  (Ozoray  and  Lytviak, 
1984). 

2.3.2  Hydrochemistry 

Groundwater  in  the  region  commonly  ranges  between  500  and  1000 
mg/1  in  total  dissolved  solids  (TDS).  This  range  of  values  is 
typical  of  groundwater  in  southern  Alberta.  Waterwell  records  in 
the  Pine  Coulee  area  indicate  that  the  groundwater  is  a soft, 
sodium-bicarbonate  type.  This  typifies  a mature  water  where 
natural  softening  has  occurred  with  age  and  sodium  has  replaced 
calcium  in  a cation  exchange  process.  The  chloride  content,  in 
milliequivalents,  is  usually  less  than  10%. 
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3.__E1|LDJXPL0RATIQN.PR0GR^^ 

3.1  OBJECTIVES 

The  primary  objectives  of  the  field  exploration  program  were  to  define 
groundwater  surface  elevations  in  the  reservoir  area  and  to  determine 
the  hydraulic  conductivities  of  the  local  geologic  units.  With  this 
information,  a qualitative  and  quantitative  evaluation  of  the  integrity 
of  the  proposed  reservoir  could  be  made. 

3.2  PIEZOMETER  INSTALLATION 
3.2.1  Layout  and  Design 

Sixteen  piezometer  nests  (A  - Q,  excluding  E),  totalling  32 
piezometers,  were  constructed  on  site  (Figure  3).  A piezometer 
was  not  installed  in  Hole  E because  drilling  penetration  was 
minimal.  Each  nest  was  denoted  with  a letter,  rather  than  a 
number,  to  avoid  confusion  with  holes  drilled  during  previous 
studies  by  Alberta  Environment  and  PFRA.  Eleven  nests  were 
located  around  the  perimeter  of  the  reservoir  and  five  nests  were 
located  in  the  Pine  Coulee.  Of  the  latter  five  nests,  four  (A, 
B,  C and  D)  were  drilled  at  the  south  end  of  the  reservoir  to 
delineate  the  Stavely  Buried  Channel.  The  remaining  nest  (Q)  was 
drilled  to  locate  the  groundwater  surface  and  further  define  the 
geology  at  the  north  end  of  the  reservoir.  No  drillholes  were 
located  on  the  slopes  of  the  Pine  Coulee,  due  to  difficulty  in 
accessing  these  areas  with  a drill  rig.  A backhoe  would  be 
ideally  suited  for  test  pitting  on  the  slopes  and  should  be 
considered  in  future  hydrogeological  investigations.  Survey 
coordinates  for  each  piezometer  are  given  in  Appendix  I. 
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An  upper  and  lower  piezometer  was  usually  installed  at  each  site 
in  order  to  determine  groundwater  surface  elevations  and  vertical 
hydraulic  gradients.  However,  in  two  nests  {A  and  J),  3 piezome- 
ters were  installed  and  in  a further  two  nests  (F  and  P),  only  1 
piezometer  was  installed.  This  was  in  response  to  local  hydro- 
geologic conditions.  In  order  to  assure  hydraulic  isolation, 
individual  piezometers  were  installed  in  separate  drillholes. 

3.2.2  Drilling 

Drilling  was  carried  out  using  a B-61  truck-mounted  continuous 
flight  auger  rig.  The  rig  was  supplied  and  operated  by  All  kind 
Drilling  Ltd.  of  Calgary.  This  type  of  rig  accommodated  drilling 
in  fine-grained,  unconsolidated  formations.  Also,  as  no  drilling 
fluids  were  used,  the  possibility  of  introducing  contaminants  was 
minimized. 

Both  the  hollow  stem  auger  (HSA)  and  the  solid  stem  auger  (SSA) 
were  used  for  drilling  due  to  difficult  conditions  encountered. 
The  HSA  was  used  in  the  Pine  Coulee  where  caving  of  the  drill- 
holes was  a problem  and  the  SSA  was  used  for  shallow  holes,  where 
caving  was  not  a problem.  The  SSA  was  also  used  for  deeper  holes 
on  the  uplands,  where  the  HSA  could  not  effectively  penetrate 
gravelly  (till)  deposits.  Since  the  SSA  had  to  be  removed  from 
the  hole  prior  to  installation  of  a piezometer,  leaving  an  open 
hole  prone  to  caving,  the  maximum  depth  of  installation  was 
therefore  limited. 

Samples  were  usually  taken  every  1.5  or  3 m during  drilling  and 
were  classified  according  to  the  Modified  Unified  System 
Classification  of  Soils  for  Engineering  Purposes  (Modified  USC). 
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When  drilling  with  the  hollow  stem  auger,  samples  were  obtained 
through  the  drill  stem  by  removing  the  bit  and  inserting  a Shelby 
or  a splitspoon  tube.  Samples  recovered  this  way  were  relatively 
undisturbed.  When  drilling  with  the  solid  stem  auger,  samples 
were  obtained  by  withdrawing  the  entire  drill  string  and 
examining  the  material  on  the  bit.  Samples  recovered  this  way 
were  relatively  disturbed.  The  borehole  logs  are  presented  in 
Appendix  II. 

3.2.3  Piezometer  Construction 

The  piezometers  were  either  installed  through  the  hollow  stem 
auger  or,  if  the  hole  was  drilled  with  the  solid  stem,  in  the 
hole  after  the  drill  string  was  withdrawn.  A piezometer  tip 
consisting  of  51  mm  of  machine  slotted,  schedule  40  PVC  pipe  (3 
rows,  0.020  inch)  was  placed  in  the  drillhole.  The  annulus 
around  the  piezometer  screen  was  then  packed  with  a graded 
(12/20)  Frac  sand.  A bentonite  seal  was  placed  above  the  sand 
pack  to  prevent  leakage  from  above  the  hole  and  the  remaining 
annulus  to  near  ground  level  was  infilled  with  drill  cuttings 
mixed  with  bentonite  pellets.  When  the  piezometer  tip  was 
completed  in  a zone  above  the  bottom  of  the  hole,  a bentonite 
seal  was  first  placed  below  the  tip  to  assure  hydraulic 
i sol  a ti on. 

A 1.5  m long,  152  mm  diameter  protective  steel  casing  was 
inserted  at  the  surface  to  protect  each  piezometer  from  damage. 
This  casing  was  complete  with  a locking  steep  cap.  A cement  plug 
was  also  placed  around  the  casing  to  prevent  inflow  of  surface 
runoff.  These  casings  were  frequently  located  (by  necessity)  in 
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the  ditches  next  to  roadways  and  should  therefore  be  periodically 
inspected  for  damage  and  the  cement  plug  maintained.  Piezometer 
construction  details  are  given  in  Appendix  II. 

3.2.4  Piezometer  Development  and  Hydraulic  Conductivity  Tests 

All  piezometers  containing  water  were  developed  by  flushing  out 
the  water  column.  This  was  usually  performed  by  nitrogen  purg- 
ing. Either  6 mm  plastic  tubing  or  19  mm  PVC  pipe,  depending  on 
the  development  required,  was  placed  at  selected  depths  below  the 
water  level  and  nitrogen  applied  under  pressure.  In  this  way, 
silty  and/or  clayey  material  was  drawn  into  the  piezometer  and 
then  discharged  with  the  water.  In  piezometers  with  insufficient 
water  to  purge,  development  was  carried  out  by  bailing.  Bailing 
provides  a surging  action  which  results  in  the  removal  of  fine 
material . 

Hydraulic  conductivity  tests  were  performed  on  all  functioning 
piezometers  and  the  data  was  reduced  using  the  standard  method  of 
Hvorslev  (1951).  Generally,  falling  head  tests  were  used  in 
piezometers  above  the  groundwater  surface  and  rising  head  tests 
were  used  in  piezometers  below  the  groundwater  surface.  In  these 
tests,  water  is  either  poured  into  or  bailed  out  of  the  piezome- 
ter and  the  water  level  rise  or  fall  is  measured  with  time. 

The  data  from  a hydraulic  conductivity  test  is  representati ve  of 
only  the  zone  in  the  immediate  vicinity  of  the  piezometer  because 
a relatively  small  volume  of  water  is  removed  or  added.  Also, 
this  zone  may  be  disturbed  by  drilling  and  installation 


PITEAU  ENGINEERING  LTD. 


f 


.1 

■'  1 


A85-2097 


Page  11. 


procedures.  Small  variations  in  clay  content  can  greatly  change 
the  K value  of  otherwise  permeable  geologic  deposits.  Therefore, 
values  of  K from  this  type  of  test  are  only  approximate. 

The  water  for  falling  head  tests  was  acquired  from  local  sources, 
such  as  the  town  of  Claresholm,  Willow  Creek  and  farmer's  wells. 
This  method  is  not  ideal  as  the  chemical  nature  of  the  water  in 
the  piezometer  may  be  altered.  However,  because  those  piezome- 
ters in  which  falling  head  tests  were  performed  were  usually  dry, 
they  would  likely  not  be  sampled  in  a hydrochemical  program.  The 
hydraulic  conductivity  tests  and  calculations  are  given  in  Appen- 
dix III. 

3.3  WATER  SUPPLY  WELLS 

A survey  of  local  water  supply  wells  was  also  undertaken  (Figure  3). 
The  well  logs  are  presented  in  Appendix  IV.  Frequently,  each  farm  had 
two  wells,  one  for  domestic  use  and  one  for  agricultural  purposes.  The 
wells  were  usually  completed  in  bedrock,  at  a depth  varying  from  less 
than  30  m to  greater  than  60  m.  Yields  from  these  wells  rarely  exceed 
1.67  Ms  and  are  commonly  less  than  1.25  1/s. 

Interviews  with  the  farmers  in  the  area  revealed  that  in  recent  years, 
water  levels  have  declined  substantially  and  many  new  wells  have  had  to 
be  drilled.  This  is  probably  in  response  to  three  years  of  consecutive 
drought  and  therefore,  reduced  groundwater  recharge. 
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3.4  FIELD  MAPPING 

Hydrogeologic  field  mapping  of  the  Pine  Coulee  and  surrounding  area  was 
performed  during  and  after  the  drilling  program. 

In  the  Pine  Coulee,  at  the  north  end  of  the  reservoir,  groundwater  is  at 
the  ground  surface,  while  near  the  dam  location,  groundwater  was  5 - 6 m 
below  surface.  Two  springs  were  also  mapped  at  the  north  end  of  the 
Pine  Coulee  on  the  east  bank  (Figure  3). 

Surface  water  was  restricted  to  shallow  lakes  and  sloughs  on  the 
uplands.  Several  of  these  have  been  completely  evaporated  or  drained  as 
a result  of  reduced  precipitation  in  recent  years.  For  example,  the 
large  lake  in  SEC  25  and  36,  TWP  13,  RGE  28,  W4M  has  been  completely 
drained  for  agricultural  purposes. 

Many  of  the  existing  dugouts,  which  provide  water  for  cattle,  on  the 
uplands  were  dry  and  new,  deeper  dugouts  were  being  constructed.  These 
dugouts  are  above  the  groundwater  surface  and  rely  on  rainfall  which  is 
then  retained  by  the  relatively  impervious  underlying  till.  Dugouts  in 
the  Pine  Coulee  were  below  the  groundwater  surface  and  contained  water. 

Bedrock  outcrops  were  usually  limited  to  elevations  above  the  proposed 
reservoir  full  supply  level  (F.S.L.),  with  the  exception  of  small  expos- 
ure in  creek  beds  on  the  banks  of  the  Pine  Coulee.  These  outcrops  typi- 
cally consist  of  sandstone  and  shale,  with  shale  being  preferenti al ly 
removed  by  weathering. 

Much  of  the  upland  ground  surface  was  covered  with  boulders  which  were 
derived  from  eroded  till  moraine.  These  boulders  were  sub-rounded,  up 
to  30  cm  in  diameter,  and  of  a varied  genesis. 
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4.1  GEOLOGY 

The  strati  graphic  units  encountered  during  the  drilling  program  were 
consistent  with  those  described  in  the  literature.  Bedrock  (P-Pl  and 
M-Pl)  underlying  the  study  area  was  either  sandstone  or  shale 
(mudstone),  typical  of  the  Porcupine  Hills  Formation. 

Quaternary  deposits  (e.g.,  0-Pl  and  H-Pl)  on  the  uplands  consisted  of  0, 
to  greater  than  30  m of  silty  clay  with  sub-rounded  boulders  and 
occasional,  near  surface  gravel,  sand  or  silt  layers.  This  sequence  is 
likely  a till  moraine  that  has  been  altered  by  erosional  processes  at 
the  top  (Figure  4).  Quaternary  deposits  in  the  Pine  Coulee  (e.g.,  A-P2 
and  B-P2)  consisted  of  9 m or  more  of  silty  clay  with  occasional, 
discontinuous  sand  and/or  silt  lenses  throughout.  This  sequence  is 
likely  a gl acial fluvial  or  alluvial  deposit  (Figure  4). 

In  the  Pine  Coulee,  an  east-west  band  of  sand  and  gravel,  more  than  10  m 
thick  in  places,  (A-Pl  and  B-Pl)  was  encountered.  This  band  is 
approximately  400  m wide  and  covered  by  13  - 16  m of  silty  clay.  A 
water  well  (Figure  3,  Well  #1)  some  325  m east  of  piezometer  B-Pl  was 
previously  completed  in  6.5  m of  the  sand  and  gravel  above  the  bedrock. 
This  deposit  is  likely  the  preglacial  sand  and  gravel  of  the  Stavely 
Buried  Channel . 

4.2  HYDROGEOLOGY 

The  results  from  hydraulic  conductivity  tests  are  listed  in  Table  1. 
These  results  indicate  that  the  silty  clay,  of  glacial  or  alluvial 


PITEAU  ENGINEERING  LTD. 


HYDRAULIC  CONDUCTIVITIES 


I 

I 

I 

I 

t 


oo 


o 

rD 

Q 

Z 

o 

o 

o 


<: 

Qi 

Q 

>- 


«a:  _j 
*-•  Q_ 

or  2: 
uj  o 
»—  c_> 
c 


o 


z 

o 


cr» 

c 

c 

o 

♦-> 

u 

c 

3 


r—  r—  r—  r—  r—  i-  CH , — i — , — CT) ) — r—  CD  CD  CD  1 — CD  1 — CD  CD  CD  CD  CD  CD i — CD  1—  CD  CD  CDt— 

.r-  T-  •!-  a;  r3  •<-  -t-  -f-  3 T-  *r-  3 13  33  *r-  33  -r-  33  33  33  33  3 33  *r-  3 -t-  33  !3  33«r- 

rO  fO  <0  fO  «X3  -4-^  r — 40  rt3  fO  1 — <0  40  r—  i — 1 — <0  < — 40  ' — 1 — 1 — 1 — 1 — 1 — 40  f—  <T3  1 — 1 — r—  40 

COa3a3CQCQC300CQCOa300CDCOOOOOOOCQOOCQOOOOC/3ir>OOOOCDt/3COOOOOt/3CE) 

O 

ISl 

a; 


i*-  000 

_ _ __  CDC0r'00<Dr^COC0r^C0<T'00CD<DCDT— *C0<DCDt— tVOCOCOCD.— <LO 

I I I I I 4->  I I I I I I • I I > < I i > * I I > I I I I I I I I 

00000 oooocooooocoooooooooooooooo 

t— 4 r— I T— 4 T — 4 T — 4 d J — 4 « — ) 4 — 4 * — 4 » — I r — 4 T — t » — 4 t— 4 r— 4 t— 4 »— 4 r— 4 r— 4 t— 4 «— 4 4 i— 4 r— 4 r— 4 » — t r— 4 t— 4 r— 4 r— 4 4 


CD  CO  40  CD 

fill 


XXXXX5-XX 

O) 

OOJOOCDCD  4->VOr^ 

O)  . . 

U3«::J-r-4^^  Ecoco 

o 

NJ 

<13 


xxxxxxxxxxxxxxxx 

LOCDCD^CD.— tCOf^CCO^C^^CDCMr-* 
r^r-4CDroT-4ro»— 4COCDCD.— <00rou3u3r-i 


xxxxxxxx 
0^0.-trocDcoo 
cor^csj.— 4rococD.-t 


z 

Q. 

CO 

CO 

l- 

4-3 

03 

C 

>, 

•f— 

40 

o 

03 

03 

l/>  </) 

CO 

40 

40 

<13  03 

03 

c 

03 

-C 

c 

</)  CO 

CO 

•r— 

c 

03 

•r— 

az 

C C 

c 

E 

o 

c 

E 

\jl1 

<13  <U 

<13 

40 

+-> 

40 

1— 

_J  _J  "O 

—I 

_J 

CO 

<o 

_J 

UJ 

c 

X3 

+-> 

s: 

*0  •»->  40 

T3 

-O 

c 

CO 

03  03 

o z 

C CO 

C 

c 

40 

1 

r—  r— 

r— 

r-j  4— 4 

40 

40 

40 

CO 

<13 

40  40 

•r— 

UJ 

CO  CO  30 

CO 

CO 

U_ 

-C  ^ 

CO 

*— 4 O 

C3 

JT 

CO  to 

4-> 

*r^ 

>3 

40  <13 

I—  C 

o o 

-4-> 

4->  T3 
r—  C 

r—  'r~  ‘r—  r—  •!—  *r—  ’r—  <0 

Ot/300<_3C0(>000</3 


<1)  5 ^ 03 

> > 

40  40  >>  >> 

4T3  40  $-  40  40 

O r—  I—  tI3  r—  r— 

O O O O 
>•»  >3 

03  03  >>  >> 

40  I — I — 40  r—  r— 


^ SZ 

*r-  4-> 

5 s 5 

+J  4_>  +->  4-> 

>,4—  •—  >,r- 

40  •! — *f — 40  <0  C •!“  *1 — 40  40  40  •! — 40  <0  40 

f—  cn  tn  • — I — 40000^1 — i — t—  cn  > — • — i— 

O C_3C_3C>0  OOCJ)  OC_3<_> 

>><13  <13  >-,>,>><13  <13  >>>,>,<13  >>>,>><u 


■O  4-> 

C I—  I—  -r- 

40  <U  <13  ^ 

> > 

>>  (O  >>40  >>>>>> 

40  S-  40  i-  40  40  40 

4—  C3  C3  4—  r—  r— 

O O <_)  O O 

>> 

>^  <13  <D 

4->  >>  4->  >>  +->  4-> 

I — 40  ( — 40  r—  I — r- 


</3OOt/3</3cr)OO</3</3C0O<>0</300</3</3t/3O<!0O</3</3t/3 


r^CDr-ir-c\j'0'CDcocsj.— tcoosJr-tcorocv).— »r^^r--coT:j-r'-Lr)r^<'0  cocococDco 

Loor^cocoo^r^cot^cDO'O-CDLO^oc^jcotococDcncocnrocococDCOcvjcNJ 

CO 

OU3cor'~r--CNJcn^r'>vor--o<^ro<30^r--<eO-^>0-^'0-'0-Csj^^  .<o-<^r--cvjco 

Cvj  T— ( T— t « — I t— 4 ro  «— 4 Ccj  r— 4 f — 4 . — 4 , — 4 CO  t— 4 i — I 


I I I I I 


I I 


I I 


I I 


>o-  CO  r--  ^ 

<v-  1-^ 


cocDCDror'-cvjvo.— '0>C30or^cc^r-40CD«o-CDt^»— 4.— 4i^<ti-ir)co«o- 
LOLor'-couocoo^Ojr^.— tr-HCDco'O'OCD^r^c^JO*— 4«o-ooor--r-~ 

i^cocr>«;j-^o<occr>LncDcooc\3r^cvjuocsJCOcofororo<\jcocDCsjro<NJ^ 

1—4  t — 4 T — 4 » — 4 f — 4 CVJ  t — ( T — 4 1 — 4 t— 4 * — < «— 4 «— 4 


•— 4CMCOt— 4CVJ^CVJ.— 4CVJ.— 4r-4CVJ.— 4CVJ.— 4CVJ.— 4CJCO^CVJ^CVl.— 4CV1.— 4CVJ.— 4CNJ.— 4.— 4 0J 
a.O-0-0-Q_<3.Q_Q.Q-0_Cl_0-a-D_CXO-0-Q_0-0.0-0-CL(n-0-D-0_<3-(3-CdCL-0- 
I I I I I I I I I I I I I I I t I I I I I I I I I I I I I I I I 
<C«a:<i;eacnoc_>c3:QU-C!3ci33c:3r4— .•-H.-o.-:>r--)^^__j_j^2:zzoo<3L.c:3'CD' 


PITEAU  ENGINEERING  LTD. 


I 


,,  ■ t 


o 

''i 

K 

’:r-  : 


I 

(I 


1 


I 


i^i€i£v 


A85-2097 


Page  14. 


origin,  which  overlies  the  site,  has  a low  hydraulic  conductivity  (K) 
ranging  from  7.5  x 10"^  m/s  (0-P2)  to  6.6  x 10"^^  m/s  (L-Pl). 
Contained  within  the  silty  clay  are  occasional  silt,  sand  and  gravel 
lenses  of  intermediate  K,  ranging  from  1.0  x 10'^  (Q-P2)  to  4.2  x 
10“^  m/s  (A-P2).  Drilling  from  this  study,  and  previous  drilling  by 
Alberta  Environment,  indicates  that  these  lenses  are  either  discontinu- 
ous or  near-surface  and  are  likely  of  limited  hydrogeological  import- 
ance. 

The  Stavely  Buried  Channel  was  tested  twice  for  hydraulic  conductivity 
and  has  intermediate  values  of  4.9  x 10"^  (B-Pl)  to  5.0  x 10"^ 
(A-Pl).  These  tests  represent  a small  portion  of  this  aquifer.  Inter- 
views with  the  owner  of  Well  #1,  which  was  completed  in  the  Stavely 
Buried  Channel,  revealed  that  the  well  was  tested  at  over  2.65  1 /s  when 
completed.  Bedrock  (sandstone  and  shale)  was  also  tested  twice  for 
hydraulic  conductivity  and  has  low  values  of  6.7  x 10"^  (D-Pl)  to 
1.1  X 10"^  (M-Pl).  These  measurements  are  representati  ve  of  only 
the  top  1 m or  so  of  bedrock.  They  are  in  rough  agreement  with  hydraul- 
ic conductivity  tests  performed  by  Alberta  Environment  (Memorandum,  June 
12,  1985)  on  two  previous  boreholes  in  bedrock.  However,  further 
limited  testing  is  advisable  in  order  to  more  completely  sample  bedrock 
throughout  the  reservoir  area. 

Both  the  bedrock  and  the  Stavely  Buried  Channel  would  probably  be 
hydraulically  separated  from  th  reservoir  by  the  overlying  silty  clay. 
However,  if  a hydrogeological  window  opened  between  the  reservoir  and 
the  Stavely  Channel,  the  latter  may  have  the  potential  to  act  as  a 
drain.  Therefore,  it  is  advisable  that  a more  representati ve  test,  such 
as  an  aquifer  test,  be  conducted  to  determine  the  hydraulic  properties 
of  the  channel. 
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Groundwater  surface  elevations  were  measured  in  late  August,  1985 
(Figure  4)  and  are  related  to  the  bedrock  topography.  Groundwater 
surface  elevations  near  topographic  highs,  such  as  bedrock  outcrop  on 
the  west  side,  are  usually  the  greatest  (Figure  5).  These  measurements 
indicate  that  the  groundwater  surface  was  1085.31  m at  M-Pl  to  the  west 
of  Pine  Coulee.  To  the  east,  the  groundwater  surface  was  1048.51  m at 
0-Pl.  However,  the  elevations  measured  during  the  field  program  are 
likely  lower  than  normal  due  to  three  factors: 

1.  The  measurements  were  taken  during  the  period  of  low  seasonal 
groundwater  surface  elevations; 

2.  The  measurements  were  taken  after  3 years  of  drought;  and, 

3.  Many  piezometers  were  completed  in  very  low  K material  and 
require  extended  periods  of  time  to  stabilize. 

Groundwater  surface  elevations  in  the  Stavely  Buried  Channel  indicate 
that  it  is  a confined  aquifer  with  an  excess  head  of  7.5  - 12  m. 
Flowing  or  artesian  conditions  were  not  encountered  in  Piteau  drillholes 
that  intercepted  this  aquifer. 

Horizontal  hydraulic  gradients  calculated  on  the  uplands  range  from  0.01 
to  0.03  in  magnitude  and  generally  trend  towards  the  Pine  Coulee.  Vert- 
ical hydraulic  gradients  in  the  reservoir  area  are  generally  downwards, 
indicating  groundwater  recharge.  The  horizontal  gradient  calculated  for 
the  Stavely  Buried  Channel  was  approximately  0.002  towards  the  east. 
However,  this  was  based  on  measurements  from  only  two  piezometers  (A-Pl 
and  B-Pl)  situated  some  355  m apart  and  assumed  that  the  channel  was 
linear.  Further  piezometer  installations  in  the  Stavely  Buried  Channel 
are  therefore  advisable  for  the  accurate  determination  of  hydraulic 
gradients  and  flow  velocities. 
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5.1  ESTIMATE  OF  POTENTIAL  WATER  LOSSES  FROM  THE  RESERVIOR 

Potential  water  losses  from  the  proposed  reservoir  may  occur  as  a result 
of  seepage: 

1.  Through  the  valley  bottom  and  into  the  underlying  geological 
formations; 

2.  Through  the  valley  walls  into  the  silty  clay  till  and  bedrock 
deposits;  and, 

3.  Underneath  the  east  bank  dyke. 

5.1.1  Losses  Through  The  Valley  Bottom 

Water  from  the  reservoir  can  be  expected  to  seep  downwards 
through  the  silty  clay  deposits  which  line  the  reservoir  and 
dissipate  into  the  underlying  bedrock  and  the  Stavely  Buried 
Channel  deposits.  Estimates  of  this  loss,  using  Darcy's  Law,  are 
given  in  Table  2. 

The  cross-sectional  area  of  the  reservoir  bottom  will  vary 

between  about  6,400,000  m^  and  4,000,000  m^  at  the  Full 

Supply  Level  (F.S.L.)  and  the  Minimum  Supply  Level  (M.S.L.), 
respectively.  The  hydraulic  gradient  will  be  a maximum  at  the 
dam  site  and  decrease  linearly  along  the  length  of  the  valley  to 
a value  of  zero  at  the  north  end,  thus  approximating  a triangular 
distribution.  This  vertical  gradient  will  vary  between  a maximum 
of  0.70  (F.S.L.)  and  0.30  (M.S.L.),  for  an  average  thickness  of 
10  m for  the  silty  clay  deposit  and  a groundwater  surface  3 m 
below  the  ground  elevation. 
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TABLE  2 


WATER  LOSSES  THROUGH  THE  VALLEY  BOTTOM 


RESERVOIR 

SUPPLY 

LEVEL 

VERTICAL  HYDRAULIC 
CONDUCTIVITY 
(m/s) 

AVERAGE 

HYDRAULIC 

GRADIENT 

CROSS-SECTIONAL 
AREA  (m2) 

WATER  LOSS 
RATE  (m8/s 

Minimum 

5.0 

X 10-8 

0.30 

4,000,000 

0.06 

Mi nimum 

2.5 

X 10-8 

0.30 

4,000,000 

0.03 

Mi nimum 

5.0 

X 10-8 

0.30 

4,000,000 

0.01 

Full 

5.0 

X 10-8 

0.70 

6,400,000 

0.22 

Full 

2.5 

X 10-8 

0.70 

6,400,000 

0.11 

Full 

5.0 

X 10-9 

0.70 

6,400,000 

0.02 
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The  value  of  hydraulic  conductivity,  K,  which  is  appropriate  for 
downward  flow  is  K vertical,  which  is  assumed  to  be  1/2  K hori- 
zontal due  to  the  anisotropy  inherent  in  sedimentary  deposits.  K 
horizontal,  as  determined  by  the  hydraulic  conductivity  tests,  is 
in  the  order  of  1.0  x 10"^  to  1.0  x 10“^  m/s  (based  on  a 
weighted  average  of  conductivities  for  the  silty  clay,  including 
high  permeability  silt,  sand  and  gravel  lenses). 

Table  2 shows  that  water  losses  will  likely  vary  between  0.01  and 
0.06  m^/s  at  the  M.S.L.,  and  0.02  and  0.22  m^/s  at  the 
F.S.L.,  depending  on  K.  Therefore,  maximum  losses  should  not 

exceed  0.06  and  0.22  m^/s  while  the  reservoir  is  at  the  M.S.L. 

and  F.S.L.,  respectively.  Average  losses  through  the  valley 

bottom  will  depend  on  the  duration  the  reservoir  is  full,  or 
depleted,  during  a yearly  cycle. 

Assuming  that  the  reservoir  is  at  the  F.S.L.  for  no  more  than  3 
months  (one  quarter)  of  any  1 year,  the  loss  rate  would  average 
approximately  0.10  m^/s.  Assuming  that  the  reservoir  is  at  the 
F.S.L.  for  no  more  than  6 months  (one  half)  of  any  1 year,  the 
loss  rate  would  average  approximately  0.14  m^/s.  This  latter 
rate  is  the  maximum  seepage  rate  expected  through  the  valley 

bottom,  based  on  the  geological  conditions  found. 

5.1.2  Losses  Into  the  Valley  Walls 

Short  term  losses  into  the  valley  walls  will  consist  primarily  of 
water  lost  in  saturating  previously  dry  deposits  during  the 
initial  raising  of  the  reservoir.  These  losses  will  occur  only 
once  during  the  lifetime  of  the  reservoir  and  due  to  the  low 
hydraulic  conductivity  of  the  surrounding  material,  will  take 
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place  over  several  years.  The  total  volume  of  water  lost  due  to 
saturation  of  the  surficial  deposits  is  very  difficult  to  determ- 
ine. It  is  expected,  however,  that  this  loss  will  be  negligible. 

Long-term  groundwater  leakage  through  the  valley  walls  is  likely 
to  be  minimal  due  to  the  high  level  of  the  surrounding  ground- 
water  surface.  The  present  level  of  the  groundwater  surface  on 
the  west  side  of  the  valley  is  above  the  full  supply  level 
(F.S.L.  = 1054  m a.s.l.)  of  the  reservoir  (see  Figure  5).  Water 
from  the  reservoir  will  flow  west  until  it  meets  this  surface  and 
then  flow  will  be  retained.  The  present  level  of  the  groundwater 
surface  on  the  east  side  of  the  valley  is  below  the  reservoir 
F.S.L. , but  generally  above  the  minimum  supply  level  (M.S.L.  = 
1046  m a.s.l.)  (see  Figure  5).  Therefore,  water  will  flow  east 
when  the  reservoir  is  full  and  then  drain  back  towards  the 
reservoir  when  the  level  is  lowered  to  the  minimum  supply  level. 

The  total  volume  of  these  flows  will  depend  upon  the  time  the 
reservoir  will  be  above  and  below  the  surrounding  groundwater 
elevation.  This  information  is  not  available  at  this  time. 
However,  a conservative  estimate  of  water  losses  can  be  made  by 
ignoring  the  flow  back  into  the  reservoir  during  periods  of  low 
storage. 

Table  3 gives  an  estimate  of  the  rates  of  these  losses  using  a 
range  of  horizontal  K (1  x 10“^  to  1 x 10"^  m/s)  for  the 
surrounding  silty  clay  and  bedrock  deposits.  The  cross-sectional 
area  through  which  the  water  would  flow  east  is  about  102,400 
m^  and  the  horizontal  gradient  would  likely  be  no  greater  than 
0.01.  Based  on  these  assumptions,  the  maximum  water  loss  should 
not  exceed  1.0  x lO"'^  m^/s.  In  comparison  to  the  total 
volume  of  the  reservoir,  this  loss  can  be  considered  negligible. 
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TABLE  3 


WATER  LOSSES  INTO  EAST  VALLEY  WALL 


HORIZONTAL 

HYDRAULIC  CONDUCTIVITY 
(m/s) 

HYDRAULIC 

GRADIENT 

CROSS-SECTIONAL 
AREA  (m2) 

WATER  LOSS  RATE 
(m^/s) 

1.0  X 10-'7 

0.01 

102,400 

1.0  X lO-'* 

5.0  X 10-® 

0.01 

102,400 

5.1  X 10'5 

1.0  X 10'8 

0.01 

102,400 

1.0  X 10-5 

PITEAU  ENGINEERING  LTD. 


A85-2097 


Page  19. 


5.1.3  Seepage  Losses  Underneath  the  East  Bank  Dyke 

Seepage  losses  underneath  the  proposed  east  bank  dyke,  near  the 
south  end  of  the  reservoir,  are  also  possible  due  to  the  high 
local  gradients  caused  by  the  dyke.  Table  4 shows  a range  of 
seepage  rates  using  a range  of  horizontal  K (lx  10"^  to  1 x 
10"^  m/s)  for  the  underlying  silty  clay. 

The  cross-sectional  area  for  flow  underneath  the  dyke  is  about 
50,000  and  the  horizontal  gradient  would  likely  be  no 
greater  than  0.5.  Based  on  these  assumptions,  the  maximum  water 
loss  should  not  exceed  3.0  x 10"^  m/s.  In  comparison  to  the 
total  volume  of  the  reservoir,  this  rate  of  loss  can  also  be 
considered  negligible. 

5.2  PROGNOSIS  OF  GROUNDWATER  SURFACE  ELEVATIONS  IN  THE  AREAS  ADJACENT 
TO  THE  RESERVOIR 

5.2.1  The  Range  of  Influence  of  the  Reservoir 

To  estimate  the  range  of  influence  that  the  reservoir  will  have 
on  the  surrounding  groundwater  surface  elevations,  an  empirical 
formula  described  by  Pazdro  (1977)  was  used.  This  formula  models 
the  reservoir  as  a recharging  well  in  an  unconfined  aquifer 
(Figure  6).  The  range  of  influence  was  dependent  on  the  hydraul- 
ic conductivity  of  the  surrounding  silty  clays  and  was  found  not 
to  exceed  100  m. 

This  is  a simplistic  approach,  but  provides  an  estimate  of  the 
range  of  influence  of  the  reservoir  to  be  expected.  Real  values 
may  be  higher,  but  should  not  exceed  several  hundred  metres  in 
any  case.  Thus,  changes  in  the  groundwater  surface  elevation 
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TABLE  4 


SEEPAGE  LOSSES  UNDERNEATH  EAST  BANK  DYKE 


HORIZONTAL 

HYDRAULIC  CONDUCTIVITY 
(m/s) 

HYDRAULIC 

GRADIENT 

CROSS-SECTIOHAL 
AREA  (m2) 

SEEPAGE  RATE 

(mVs) 

1.0  X 10'^ 

0.5 

50,000 

3.0  X 10-3 

5.0  X 10-8 

0.5 

50,000 

1.0  X 10-3 

00 

1 

o 

1 — 1 

X 

o 

0.5 

50,000 

2.5  X 10-'’ 
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will  be  limited  to  narrow  band  paralleling  the  Pine  Coulee  and  of 
approximately  the  same  width. 

5.2.2  Changes  in  Surrounding  Groundwater  Surface  Elevation 

Any  changes  in  the  elevation  of  the  surrounding  groundwater 
surface  should  be  upwards,  because  the  reservoir  will  add  water 
to  the  local  groundwater  regime.  The  maximum  rise  of  the 
groundwater  surface  will  be  equal  to  the  depth  of  the  reservoir 
at  the  dam  (21  m),  since  the  groundwater  is  at,  or  near,  the 
ground  surface  in  the  valley  at  present.  Groundwater  surface 
rises  will  be  less  northward  along  the  Pine  Coulee  due  to  the 
decreasing  depth  of  the  reservoir.  Groundwater  surface  rises 
will  also  decrease  away  from  the  Pine  Coulee. 

Since  the  present  groundwater  surface  on  the  east  side  of  the 
valley  is  slightly  below  the  proposed  F.S.L.  of  the  reservoir, 
the  groundwater  regime  on  this  side  may  be  slightly  altered.  In 
particular,  the  groundwater  divide  may  be  moved  eastward  in 
response  to  reduced  groundwater  flow  towards  the  reservoir. 
However,  this  should  not  adversely  affect  the  reservoir  level  or 
the  surrounding  groundwater  regime. 

5.3  POTENTIAL  ADVERSE  EFFECTS  OF  THE  RESERVOIR  ON  THE  SURROUNDING  AREAS 

There  are  two  potential  problems  which  may  result  from  the  reservoir 

impoundment: 

1.  Changes  in  the  local  groundwater  quality;  and, 

2.  Flooding  in  areas  of  low  topography. 
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5.3.1  Changes  in  the  Local  Groundwater  Quality 

Seasonal  fluctuations  in  the  groundwater  surface  will  occur  due 
to  the  raising  and  lowering  of  the  reservoir  level.  The  cyclic 
aeration  and  saturation  caused  by  these  fluctuations  may  lead  to 
an  increase  in  concentrations  of  Fe,  Mn  and  metals  and,  thus, 
localized  degradation  of  the  groundwater  quality.  However,  due 
to  the  low  hydraulic  conductivity  of  the  silty  clay  deposits,  it 
is  probable  that  seasonal  fluctuations  will  be  small  and  thus, 
any  degradation  can  be  expected  to  be  minimal. 

The  introduction  of  water,  diverted  from  Willow  Creek  into  the 
local  groundwater  regime,  may  affect  the  quality  of  the  local 
groundwater,  depending  on  the  hydrochemical  character! sties  of 
both  waters.  It  is  likely,  however,  that  any  impact  will  be 
beneficial  because  the  Willow  Creek  water  is  good  quality. 

5.3.2  Flooding  in  Areas  of  Low  Topography 

The  only  areas  where  flooding  appears  possible  is  east  of  the 
proposed  east  bank  dyke,  near  the  south  end  of  the  reservoir 
(Figure  1).  This  area  has  ground  and  groundwater  surface 
elevations  less  than  either  the  F.S.L.  or  M.S.L.  of  the 
reservoir.  However,  groundwater  flow  through  the  silty  clay 
under  the  proposed  dyke  has  already  been  estimated  to  be  minimal. 
Therefore,  flooding  should  not  be  a serious  problem.  To  ensure 
that  the  minimal  seepage  under  the  dyke  does  not  cause  even 
localized  flooding,  it  is  advisable  to  construct  a drainage 
system  to  collect  and  drain  any  surface,  or  near  surface,  water. 


PITEAU  ENGINEERING  LTD. 


A85-2097 


Page  22. 


6.__C0NCLySI0NS 


6.1  The  entire  site  appears  to  be  lined  with  a low  hydraulic  conductiv- 
ity silty  clay  (K  = 1.0  x 10“^  to  1.0  x 10"^  m/s)  of 

glacial  or  alluvial  origin.  The  underlying  bedrock  was  tested 
twice  for  hydraulic  conductivity  and  had  a low  K of  6.7  x 10"^ 
to  1.1  X 10"^  m/s. 

6.2  The  Stavely  Buried  Channel  was  tested  twice  during  the  field 
program  for  hydraulic  conductivity  and  had  an  intermediate  K of  4.9 
X 10~^  to  5.0  X 10"^  m/s.  This  channel  is  a confined 
aquifer  and  is  overlain  by  low  hydraulic  conductivity  silty  clay, 
which  likely  hydraulically  separates  it  from  the  proposed 
reservoir.  However,  the  extent  and  hydrogeological  properties  of 
the  channel  are  unproven  and  it  may  have  the  potential  to  act  as  a 
drain  if  a hydrogeological  window  opens  to  the  reservoir. 

6.3  Water  losses  from  the  reservoir  into  surrounding  geological 
formations  would  be  primarily  through  the  valley  bottom  and  should 
not  exceed  0.14  m^/s.  Water  losses  through  the  valley  walls  and 
underneath  the  east  bank  dyke  area  will  likely  be  less  than  1.0  x 
19-3  ^3/s. 

6.4  A rise  in  groundwater  surface  elevations  will  occur  in  the  areas 
adjacent  to  the  reservoir  and  will  be  less  than  the  maximum  depth 
of  21  m of  the  reservoir.  Due  to  the  low  hydraulic  conductivity 
values  of  the  surrounding  geologic  formations,  the  radius  of 
influence  of  the  reservoir  on  the  groundwater  surface  elevation 
should  be  limited  to,  at  most,  several  hundred  metres. 
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6.5  Flooding  in  areas  adjacent  to  the  valley  will  not  likely  be  a 
problem  due  to  the  high  ground  surface  relative  to  the  proposed 
reservoir  level.  East  of  the  proposed  east  bank  dyke,  where  the 
ground  and  groundwater  surface  is  lower  than  the  reservoir  level, 
minimal  seepage  may  occur.  If  a proper  drainage  system  is 
constructed,  any  near  surface  and  surface  flow  can  be  intercepted 
and  flooding  will  likely  not  occur. 

6.6  The  quality  of  the  groundwater  surrounding  the  reservoir  will 
likely  be  minimally  affected  by  the  introduction  of  new  water  to 
the  groundwater  regime  and  by  seasonal  fluctuations  in  the 
reservoir  level. 

6.7  No  serious  negative  hydrogeological  impact  of  the  reservoir  on  the 
surrounding  area  was  identified.  In  general,  the  hydrogeological 
conditions  should  be  considered  favourable  for  the  proposed 
reservoir.  Slope  stability  considerations,  possible  effects  of  the 
reservoir  on  the  dam  and  seepage  through  the  dam  foundations  and 
abutments  were  not  addressed  in  this  study. 
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Zi— ilQOMMENDATIONS 


7.1  Due  to  the  large  area  of  the  reservoir,  further  limited  drilling 
and  test  pitting  should  be  performed  to  provide  more  control  on  the 
local  geology  and  hydraulic  properties  of  the  soil  and  bedrock,  as 
well  as  on  groundwater  surface  elevations.  The  slopes  of  the  Pine 
Coulee  should  be  test  pitted  to  investigate  the  nature  and 
thickness  of  the  overlying  silty  clay. 

7.2  The  Stavely  Buried  Channel  should  be  more  accurately  delineated  and 
aquifer  tested  to  determine  its  hydrogeological  properties  and 
those  of  the  overlying  deposits. 

7.3  Detailed  hydrogeological  mapping  of  the  few  bedrock  outcrops,  which 
are  below  the  reservoir  F.S.L.,  should  be  conducted.  If  their 
presence  could  have  an  adverse  impact  on  the  proposed  reservoir 
integrity,  the  outcrops  should  be  excavated  and/or  clay  lined. 

7.4  A seepage  drainage  system  should  be  constructed  to  collect  and 
drain  any  surface  or  near  surface  water  that  seeps  underneath  the 
proposed  east  bank  dyke. 
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7.5  The  quality  of 
reservoir  should 
is  filled,  to 
chemi s try. 


Respectfully  Submitted  By: 
PITEAU  ENGIMEERIMG  LTD. 


water  in  wells  and  piezometers  close  to  the 
be  monitored,  both  before  and  after  the  reservoir 
accurately  define  any  changes  in  groundwater 
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ATTENTION:  Mr.  D.  Hubbard. 

Dear  Sir: 

Re:  Willow  Creek  - 

Piezometer  Locations  and  Elevations. 


Please  find  enclosed  our  original  Field  Notes  for  the  above  noted  project. 
Also  enclosed  is  our  summary  of  co-ordinates  and  elevations,  compiled  on  the 
attached  Table. 

Please  contact  the  writer  should  you  require  any  further  information. 
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Tom  Medlicott,  A.L.S. , 
Survey  Manager. 
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WILLOW  CREEK  PIEZOMETERS 


LISING  OF  HORIZONTAL  **SEA  LEVEL'*  CO-ORDINATES  AND  GEODETIC  ELEVATIONS. 


PIEZOMETER  CO-ORDINATES  ELEVATIONS 


NAME 

NORTHING 

EASTING 

CASING 

(N.RIM) 

PLASTIC  PIPE 
ELEVATION 

GROUND 

ELEVATION 

A(P1) 

5554039.517 

18310.419 

1034.147 

1034.027 

1033.683 

A(P2) 

5554039.896 

18312.464 

1034.150 

1034.024 

1033.647 

A(P3) 

5554037.927 

18312.283 

1034.196 

1034.124 

1033.692 

B(P1) 

5554013.059 

18666.674 

1034.428 

1034.293 

1033,813 

B(P2) 

5554014.462 

18666.267 

1034.373 

1034.268 

1033.783 

C(P1) 

5553856.670 

18515.985 

1034.443 

1034.296 

1033.827 

C(P2) 

5553856.446 

18513.254 

1034.390 

1034.245 

1033.842 

D(P1) 

5554184.043 

18520.420 

1034.100 

1033.957 

1033.629 

D(P2) 

5554183.645 

18519.109 

1034.141 

1033.987 

1033.644 

F 

5553897.237 

19249.228 

1046.343 

1046.231 

1045.809 

G(P1) 

5554084.888 

20867.817 

1042.630 

1042.549 

1042.074 

G(P2) 

5554083.292 

20867.632 

1042.634 

1042.456 

1042.064 

H(PI) 

5555205.480 

19934.045 

1042.451 

1042.328 

1041.932 

H(P2) 

5555205.578 

19932.298 

1042.414 

1042.269 

1041.952 

I(Pl) 

5555199.615 

18417.848 

1063.463 

1063.371 

1062.971 

I(P2) 

5555199.612 

18416.707 

1063.729 

1063.627 

1063.071 

J(P1) 

5556629.493 

20840.020 

1051.252 

1051.137 

1050.700 

J(P2) 

5556630.881 

20840.175 

1051.238 

1051.063 

1050.770 

J(P3) 

5556631.928 

20840.215 

1051.339 

1051.221 

1050.760 

K(P1) 

5561658.027 

17156.446 

1085.432 

1085.327 

1084.922 

K(P2) 

5561658.177 

17157.883 

1085.412 

1085.234 

1084.932 

L(P1) 

5561655.578 

18161.047 

1060.427 

1060.202 

1059.918 

L(P2) 

5561655.541 

18162.480 

1060.345 

1060.269 

1059.818 

M(P2)WEST  5564892.874 

18845.697 

1093.191 

1093.069 

1092.697 

M(P1)EAST  5564892.896 

18847.365 

1093.189 

1093.095 

1092.687 

N(P1) 

5558466.644 

17575.896 

1095.943 

1095.833 

1095.375 

N(P2) 

5558468.244 

17575.916 

1095.924 

1095.803 

1095.364 

0(P1) 

5558428.552 

20655.704 

1055.241 

1055.162 

1054.680 

0(P2) 

5558428.604 

20656.910 

1055.297 

1055.008 

1054.682 

P 

• 5561649.623 

19208.156 

1065.252 

1065.122 

1064.692 

Q(P1) 

5561698.632 

17569.922 

1044.320 

1044.175 

1043.790 

Q(P2) 

5561700.820 

17569.856 

1044.247 

1044.127 

1043.717 

Prepared  by: 

D.  A.  WATT  CONSULTING  GROUP  LTD. 


September  12,  1985 
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BOREHOLE  LOGS  AND  PIEZOMETER  COMPLETION  DETAILS 
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FIBROUS  TEXTURE 


Cu-^>6  C^  . . 1 .03 

D.o  0.O  » 0«o 


NOT  MEETING  ALL 
ABOVE  REQUIREMENTS 
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BELOW  -A-  LINE  OH 
In  < 
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ABOVE  "A-  LINE. 
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P'.oV- 
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O » ' 


z X a W 
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SILTS 

BELOW  "A"  LINE  ON 
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negligible  ORGANIC 
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BELOW  -A"  LINE  ON 
PLASTICITY  CHART 
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Boundary  daaalflcatloni  (>ota«talng  charac.arlatict  o(  two  groupa  ara  ghran 
combln«d  group  ayml>ola  ag  GW-GC  la  a w«tl-grad»d  graval-aar>d  mlilura  with 
clay  bindar  batwaan  S%  and  12%. 

Soil  Iracllona  and  llmlling  laitural  boundarlet  ara  In  accordanca  with  lha  Unl- 
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SOIL/ROCK 

DESCRIPTION 


SSA  (152  mm  0 hole] 


CH,  brown-grey,  mottled,  some  silt 
stiff,  blocky,  minor  organics. 


moist,  grey 


ml  lenses,  dark 
brown-grey,  firm, 
wet. 


moist,  grey. 


ML  lenses  up  to 
2.5  cm  thick, 
wet. 


End  of  Hole  P 6.71  m. 
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DESCRIPTION 
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sc,  as  above. 
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slough 
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SOIL/ROCK 

DESCRIPTION 


HSA  (203  mtn  0 hole) 


ICE 


SSt.,  dark  qrey  and  light  brown, 
medium-fine  grained,  uniform. 
Partial ly  weathered.  Possibly 
bedrock . 
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Cl  (till),  grey,  some  silt,  medium- 
high  plasticity,  very  stiff,  with 
sub-rounded  erratics. 
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-dark  grey 
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OL,  topsoil . 


AS 


— dry 


ML,  dark  brown,  and  clay,  loose, 
non-plastic.  Probably  till. 


AS 


boulders 


SM,  light  brown-grey,  medium- grained, 
poorly  sorted,  dirty.  Sub-rounded 
erratics  ^2.5  cm  0. 


- 5 


-6 


backfill 


— damp 


ML  - CL  (till),  brown-grey,  silt  and 
clay,  stiff,  low  plasticity.  Sub- 
rounded erratics  and  4:  5 mm  long 
black  carbonaceous  inclusions. 


Fe-stained  sand 
laminae  iO.5  mr 
thick. 


TP 


low-medium 

plasticity. 


TPim 


Cl  (till),  grey,  some-trace  silt, 
stiff,  medium-low  plasticity. 
Sub-rounded  erratics-^  5 cm  0 
and  fine-grained  sand  laminae. 


sand  laminae 
0.5  mm  thick, 
not  Fe-stained. 
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TO  Thin  wotl  open 

M Oitiurbed 
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Wosh 
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TP  Thin  woH  pislon 

RC 

Rock 

core 

TYPE  OF  RIG B6 1..T.. truck.  TOunted 

ill 

CR 

CRREL  borrel 

sample  HAMMER'  wf.  .!.'4.P.'.t>..  drop 

^ Good 

SS 

Splil 

spoon 

WEATHER 

B LosI 
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SOIL/ROCK 

DESCRIPTION 


HSA  (203  m g hole) 


ICE 


^ sand  laminae, 
not  Fe-sta1ned. 


Cl  (till),  grey,  some-trace  silt, 
medium-low  plasticity,  with  sub- 
rounded erratics. 


End  of  Hole  0 13.72 
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TO  Thin  well  open 
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sample  condition 

^ Disturbed 
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RC  Rock  core  TYPE  OP  RIG ..._R5.l..-.,trwc.k. 

CR  CRREL  borrel  SAMPLE  HAMMER'  drop .30.19..... 
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Rock  core 

TYPE  OF  RIG  B81 

- truck  mounted 

CR 

CRREL  borrel 

sample  HAMMER: 

v*l.  lAP.iP  drop ?P  Ip 

^ Good 

ss 

Spfil  ipoon 

WEATHER 
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SOIL/ROCK 

DESCRIPTION 

HSA  (203  iTm  0)  and  SSA  (152  tm  g) 
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OL,  topsoil. 


;teel  _ 

asing 


- dry 


ML  (till),  light  brown,  and  clay,  trace 
fine-grained  sand,  low  plasticity, 
medium  consistency  with  sub-rounded 
erratics  2 cm  0. 


damp,  grey 


fil.  - CL  (till),  brown,  silt  and  clay, 
damn  plasticity,  stiff,  with  sub-rounded 

' ^ erratics  $ 10  cm. 


^sandstone  and 
shale  layers. 


X 


- 9 


End  of  Hole  0 8.53  m. 
(Possible  bedrock) 


jackfili^ 


% 


bent, 

seal 


Frac , 
sand 
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SOIL/ROCK 
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- dry 


oack1 


ML  (till),  light  brown,  and  clay,  trace 
fine-grained  sand,  low  plasticity, 
medium  consistency  with  sub-rounded 
erratics  ^ 2 cm  0. 
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damp,  grey. 


End  of  Hole  0 4.57  m. 
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CR 

ss 
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Rock  core 
CRREL  borrel 
Spil  spoon 


sample  condition 

TO  Thin  won  open 

TP  Thin  woH  pislon  M Disturbed 

TYPE  OF  RIG Ml..r..^Wk..nT>unt;?d M Foir 

sample  HAMMER'  v»t. drop  ......?.P..'.?'. ^ Good 

WEATHER HlosI 


SOIL/ROCK 

DESCRIPTION 
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TEST  INFORMATION 
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□ UMCOWriHtO  COUP  JT«  KM/«* 
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3 ip 

UOU 
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OL , topsoi 1 . 


A5 


dry 


CL  - ML  (till),  brown-grey,  clay  and 
(some)  silt,  medium-stiff  consistency, 
low  plasticity-  Sub-rounded  erratics 
<3  cm. 


-7 


- damp 


End  of  Hole  0 4.27  m. 
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SAMPLE  TTPES  sample  CONDITION 

AS  Auger  tomplc  TO  Thin  woM  open 

WS  Wo»h  lomple  TP  Thin  woM  piston  M Disturbed 

RC  Rock  core  TYPE  OF  RlG..,..^.L.-..Tr:uck  rrcunte^ M 

CR  CRREL  borrel  SAMPLE  HAMMER'  wt.  drop .3.9.!n. ^ Good 

SS  Splil  spoon  WEATHER H Lost 


TEST  INFORMATION 
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DESCRIPTION 
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CL  - ML  (till),  brown-grey,  clay  and 
(some)  silt,  medium-stiff  consistency, 
low  plasticity.  Sub-rounded  erratics 
4 3 cm. 


ill 


— damp 


backfi 1 ■ 


.ill 


-8 


h9 


55 


>Fe  - stained  joints 
or  horizontal  surfaces. 


CL  (till),  light  brown,  some  silt, 
very  stiff,  low  plasticity,  with 
sub-rounded  erratics. 


Cl  (till),  grey,  a little  silt. 
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DESCRIPTION 


samples 


HSA  (203  mm  ^ hole) 


ICE 


TEST  INFORMATION 


• rCKCTNOMCTCK  KM/«* 

□ UMCOHflNCO  COUP  STP  rn/J 
1 1 1 1 1 i I 1 I— 

A SPT  N-VALUE  0LOWSA3.3( 

1 1 1 1 1 I L I L_ 

. WATCW  COKTCWT*/, 

PLUTIC  HM.  0 UOUIO  LIu' 
10  90  »0  10  to 


-1 


-2 


-6 


1 


i 


- 9 


dry 


OL,  topsoil 


flL,  light-medium  brown,  little-some 
clay,  very  stiff-hard,  low  plasti- 
city, with  layers  ^15  cm  thick  of 
hard  (partially  indurated?)  ML, 


Cl,  medium  brown-arey,  some-little  silt, 
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soft  shale  and  fine-grained  sandstone. 


End  of  Hole  0 7.01  m. 
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clay,  very  stiff-hard,  low  plasticity, 
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CI,  medium  brown-grey,  some-little 
silt,  stiff,  medium  plasticity, 
with  layers  of  soft  shale  and  fine- 
grained sandstone. 


Cl,  grey,  some-little  silt. 
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sample  types 


SAMPLE  CONDITION 


AS 

Aoger 

SOmplf 

TO  Thin  woH  open 

WS 

Wosh 

sompir 

TP  Thin  woH  piston 

M Oillorbed 

RC 

Rock 

core 

TYPE  OF  RIG R$.l.r...t;r.UC.K.mp,unte(^ 

CR 

CRREL 

borrel 

sample  HAMMER'  drop .?.9..l0. 

^ Good 

ss 

SpGl 

•poon 

WEATHER 

II  Lost 

SOIL/ROCK 

DESCRIPTION 


SSA  (152  tm  0 hole) 


ICE 


samples 


TEST  INFORMATION 

• KKCTROMtTtH  KM/m* 

□ UMCOHriNEO  COUF  ST«  tH/m} 

1 1 1 1 1 1 1 I L_ 

A SPT  N-VALUE  0LOWS/O.3r 


J t i 


. WATCH  CONTtMT*^ 
PLAiTIC  LIM.  O UOUIO  LIu' 
ip  90  eo  K>  »0 


I 


- 11 


- 12 


- 13, 


i 


dry 


A5 


Cl,  grey,  some-little  silt,  very 
stiff,  with  layers  of  very  hard 
Cl  and  soft  siltstone  and  shale. 


sent.. 

seal 


‘^reddi  sh-brown 
Cl  present. 


P 


I 


Shale,  grey,  hard.  Possibly 
bedrock. 


AS 


End  of  Hole  0 17.98  m 
(Minimal  drilling  progress) 


- 19 


NOTES' 
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sample  types 


sample  condition 


AS 

Auger 

sompie 

TO  Thin  woll  open 

ws 

Wosh 

somplt 

TP  Thin  woll  piston 

M 0islwr6ed 

RC 

Rock 

core 

type  of  RlG..B6I..-..truClc..TOwntPri 

iu 

CR 

CRREL 

borrel 

sample  HAMMER'  vrf..i.'?.P.'.^..  drop 

^ Good 

ss 

SpEl 

tpoon 

WEATHER 

■ Loti 

SOIL/ROCK 

DESCRIPTION 


samples 


SSA  (152  irm  0 hole) 


ICE 


TEST  INFORMATION 


• PCMCTKOMCUX  KM/*’ 

□ UMCOWriMtO  COWM  ITK  tu/m} 


A SPT  N-VALOE  BL0WS/0.3r 


WATCM  COMTCMT*/, 


FLUTIC  LIM. 
IP  M 


UOUIO  LIW. 
X)  90 


1 


-2 


-3 


-4 


— dry 


OL,  dark  brown  soil,  high  organic 
content. 


fiL,  light  and  dark  brown,  and  clay, 
loose,  low-medium  plasticity. 
Increasing  clay  content  downwards. 


Cl  (till),  dark  brown,  and  silt, 
medium  plasticity,  stiff,  with 
occasional  sub-rounded  erratics 
i2  cm  0 and  soft  layers  of 
siltstone  and  shale  il  m thick. 


Cl,  grey,  little  silt,  stiff. 


bacli 
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sample  types 

AS  Auger  tempi* 

WS  Woth  tempi* 

RC  Rock  cor* 

CR  CRREL  borrel 
SS  Spfil  ipoofl 


sample  CONOJTION 

TO  Thin  woll  open 

TP  Thin  woll  pitton  M Oitiurbtd 

TYPE  OF  RiG..B§l.-..trv.Qk  .w.wnteri 

sample  HAMMER'  wl. drop ^ Good 

WEATHER H Lo«l 


TEST  INFORMATION 


hCKtThOMCTth 


-12 


-15 


-16 


-17 


: 


SOIL/ROCK 

DESCRIPTION 


(152  g h9le) 


ICE 


Cl,  grey,  little  silt,  stiff,  medium- 
high  plasticity,  with  layers  of  very 
hard  Cl  and  soft  siltstone  and  shale. 


►reddish-brown 
Cl  present. 


.dry 


AS 


E 


E 


El 


Frac 

i 

i 

0 

sand 

I 

0 

1 

D 

L) 

i 

screen 

i 

i 

= Y>.' 


backfil 


NOTES' 


End  of  Hole  0 20.73  m. 
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Ca. 
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sample  types 


sample  condition 


AS 

Auger 

TO  Thin  won  open 

WS 

Wosh 

somple 

TP  Thin  woll  pillon 

M Oitiurbid 

RC 

Rock 

core 

TYPE  OF  RIG. ..truck. Aiouated 

CR 

CRREL 

borrel 

sample  hammer-  v*l..!.^.Q.I.l>.  drop .3.9..1''. 

^ Oood 

ss 

Spni 

ipoon 

WEATHER 

■1  Lott 

SOIL/ROCK 

DESCRIPTION 


samples 


SSA  (152  nm  0 hole) 


ICE 


TEST  INFORMATION 

• htHtTHOMtTtH  KK/m* 

Q UKOKriNtO  COUh  1T« 

1 1 1 1 I 1 1 J 1 

^^SPTN-VALUE  8LOWS/OJm 
! 1 1 1 1 1 1 1 1 1 

; 

! • 

WAT 
[TIC  Lit 

) y 

CM  COI 
e.  0 
} 69 

MTtMT  ' 

uou 

X 

% ^ 

10  LIW. 

1 to 

1 

1 

i 

1 

1 

l/: 

t 

' ) 

-3 


I 


OL,  topsoil . 


iteel. 

casing 


backfill 


dry 


ML,  light  and  dark  brown,  and 
clay,  loose,  low-medium 
plasticity.  Increasing  clay 
content  downwards. 


Cl  (till),  dark  brown,  and  silt, 
medium  plasticity,  stiff,  with 
occasional  sub-rounded  erratics 
£ 2 cm  0 and  soft  layers  of 
siltstone  and  shale  4 1m  thick. 


Frac 

sand 


screen  = 


End  of  Hole  P 4.57  m. 
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SAWf^E  TYPES 

AS  Auger  tomcat 

WS  Wojh  jomple 

RC  Rock  core 

CR  CRREL  bofffi 
ss  Spni  ipoon 


SAMr\.E  CONDITION 

TO  Thi«  woll  open  m 

TP  Thin  »oll  pislort  M Ditiurbtd 

type  of  rig B61..T.. truck. .mounted ® 

sample  HAMMER'  wf.  drop ^ Oo<Td 

weather H Lo»1 

S“ 


TEST  INFORMATION 


• htMtThOMtTth  KH/«* 

Q UMCOWriMtO  COUh  ST« 

__l l_l I 1 1 1 ' 1— 


SOIL/ROCK 

description 


I I 


</>  SSA  (152  im  g hole) 


ICE 


samples 


A SPT  N-VALUE  0LOWS/O3^ 


?5 

sJL 


^*$TIC  LIM 
IP  30 


WITCH  COHTCMT  V, 

® UOUIO  LIW 
W TO  30 


Ll 


Cl,  light  and  dark  brown,  trace 
damp  silt,  stiff. 


-4 


-5 


-7 


- 9 


Shale,  grey-green,  soft. 


Cl,  bmwn-grey,  trace  silt,  hard, 
medium  plasticity  with  layers  of 
very  hard  Cl . 


Shale,  grey,  hard. 


Cl,  grey,  trace  silt,  hard, 


AS 


E 


E 


E 


E 


teel— 

casing 


backfill 


NOTES' 
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sample  types 


AS 

Auger 

somf^c 

ws 

Wosh 

tomplc 

RC 

Rock 

core 

CR 

CRREL  borrtl 

ss 

Spfil 

•poon 

sample  CONOmON 

TO  Thin  woll  optn  » 

TP  Thin  violl  piston  M Disturbed 

TYPE  OP  RIG ae.l....... truck. piownte.tl SO 

sample  HAMMER'  drop ^ (xxrt 

WEATHER Htost 


TEST  INFORMATION 


• nCKtThOMtTCR  KM/m* 

□ UMCOHFlHtO  COMP  STP 
__J I I I I l__l t 1 


SOIL/ROCK 

DESCRIPTION 


SSA  ( 9 hglfij 


ICE 


samples 

TTw 


A SPT  N-VALUE  0LOWS/O.3m 


WATtP  COKTtMT  V, 

O' 


PLAJTtC  LIM.  UOUIO  LIM. 

ip  ^ ep  10  90 


s 


OL,  dark  brown  soil  with  organics. 


r 1 


moist 


CL  (till),  light  brown,  some  silt,  stiff, 
low  - medium  plasticity,  moist  with  sub- 
rounded erratics  ^ 2 cm 


GC,  sub-rounded  erratics, 
dirty,  5 cm  0. 


poorly  sorted. 


backfi 


-5 


CL  (till),  brown,  and  silt,  stiff,  moist 
with  sub-rounded  erratics  and  layers  of 
hard,  brown  clay. 


AS 


-7 


Cl  (till),  grey,  trace  silt,  stiff-hard, 
medium  plasticity,  dry  - moist,  with  sub- 
rounded erratics. 


AS 


3ent._ 

seal 


i 
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TEST  INFORMATION 

• rcwrnoMCTtn 
□ uxoxfiNto  ceu>  JT« 

1 1 1 1 1 1 1 1 1 

A SPT  N-VALUE  BL0WS/0.3m 
! 1 1 1 1 1 1 1 1 1 

1 .‘TS 

\ 1 

WAT 
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CR  COI 
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3 If 

NTCRT^ 
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TO 
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sample  TYPtS 


AS 

Aggir 

lOmctt 

TO  Thin  woll  open 

M Oitiurbid 

ws 

Wolh 

lomplc 

TP  Thin  woll  pillon 

RC 

Rock 

core 

TYPE  OF  RIG  , Ml.. T...Lr.gck.  mounted 

ip 

CR 

CRREL  bofftl 

sample  HAMMER'  wt..J.^.9.lb.  drop ?9.}.0. 

^ Coed 

ss 

Split 

ipoon 

WEATHER 

■ Loll 

SOIL/ROCK 

DESCRIPTION 


SAMPLES 


6 t 


SS/\  ( g holej. 


ICE 


damp 


CL,  light  brown,  and  silt,  low- 
medium  plasticity,  loose,  homo- 
geneous. 


damp 


- 3 


GC,  dirty,  <.4  cm  0,  CL  {as  above) 
intermi xed. 


Cl  (till),  brown,  some  silt, 
medium  consistency,  medium- 
low  plasticity,  with  sub-rounded 
erratics  £.  5 cm. 


damp 


- 9 


AS 


AS 


backj 


NOTES' 


JOG  80RIN0  NO.  O-Pl 


joe  no.‘2-P«h'?-  boring  no  o-pi. 
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SAMR.E  TYPES 

AS  Auflir  »omc<«  TO  Thin  woH  opin 

WS  Woth  lomple  TP  Thin  woll  piilon 

SAMPLt 

L CONDITION 
I Oitiurbtd 

TEST  INFORMATION 

RC  Rock  core  TYPE  OF  RlG...6G.)...t..^.rw«;k  mp.v.n^e.<4 

CR  CRREL  borrel  SAMPLE  HAMMER'  drop  ... 

SS  Spfil  ipoon  WEATHER 

30  In  M 

I For 
1 Good 
1 Lott 

• fCHtmOMCTtH  KM/m* 

□ oMCOwriMto  cour  JTH  i 

1 1 1 1 1 1 1 L 

--  « 

Roii  /pncx 

samples 

tu 

A SPT 

N- 

•VALUE 

BLOWS 

E 

DESCRIPTION 

( 

111  1/) 

1 1 L 

1 1 1 i _i  1 

o 

0 

Numbef 

CC  V) 
u t- 

li 

VATth 

COHTtMT  * 

/. 

a 

o 

f 

>« 

(/) 

SSA  (152  mm  0 hole)  'CE 

Typi 

1 

I ifl 
1-  UJ 
O 1- 

ft 

A is 
ID 

TIC 

LIh 

X 

1.  0 

1 69 

LlOU 

TC 

ID  UU. 
1 *C 

) 

Ol—  S04  1. 

AS 

steel  : 

casing  ‘i  ‘ ; 

-1 

1 

3 * 

1 A 

AS 

E 

-2 

CL  (till),  light  brown,  some  silt, 
soft,  low  plasticity,  soft-stiff, 
with  sub-rounded  erratics  £ 4 cm. 

jj 

-3 

A5 

E 

-4 

- damp-moist. 

AS 

E 

— c 

backffll  5 

0 

AS 

E 

-7 

. brown -grey  CL, 
interwoven. 

AS 

E 

-8 

E 

-9 

AS 

1 

Cl  (till),  grey,  some  silt,  stiff- 
very  stiff,  medium  plasticity,  with 

m 
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TEST  INFORMATION 

• eCKtTROMCTte  KM/«* 

□ uMCOwriHto  COUP  sTP  kh/«* 

i 1 1 1 1 1 1 1 , 

A SPT  N-VALUE  BL0WS/0.3m 

1 1 1 1 1 J 1 1 

1— 

PLk: 

WA1 
STIC  Lll 

in  CO 
M.  0 
0 e{ 

X 

S * 

V. 

10  LIU 
> *( 

3 

r‘ 

\4 

2 

) 

1 

SAMR.E  TYPES 


SAMPV.E  CONDITION 


AS 

Aogif 

sompic 

TO  Thin  well  open 

M Disturbed 

WS 

Wo»h 

sompit 

TP  Thin  woH  piston 

RC 

Rock 

core 

TYPE  OF  RiG..B.^i..-...tr.y.<;k.  np.gp.t,e<l 

Ijfl  Foif 

CR 

CRREL  borrel 

SAMPLE  HAMMER'  wt..l.^.P.'.b  drop .5?..'.''. 

^ Go<yd 

SS 

SpGl 

spoon 

WEATHER 

■ Lost 

SOIL/ROCK 

DESCRIPTION 


SSA  (152  nm  0 hole) 


ICE 


samples 


S ^ 

JS 


n 


-12 


-13 


-14 


moist 


AS 


E 


sackfi' 


Cl  (till),  grey,  some  silt,  stiff- 
very  stiff,  medium  plasticity,  with 
sub-rounded  erratics  4 cm  0. 


very  moist 


i 


Frac 

sand 


gravel 


backfjj 


End  of  Hole  0 19.20  m. 
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»>.^f*->u»*o - -'«-■ — r--- 4*rr-^^  --4F: 


*,^VW 

>vf  «%«||  rj^j 

■A  " ■'* 


“^'g>-’  ■ "V  j"‘ "IiifYrc^aj  ^ ^vyr. ., 

• i V t . < -1^  -,  i5w(^  ' U«?  ‘ft 


t;A,'  «>.'.^  'St 
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sample  types 

AS  A«g»r  jompi* 

WS  Wosh  »ompl« 

RC  Rock  core 

CR  CRREL  borrel 
SS  SpGl  ipoon 


sample  condition 

TO  Thin  woll  open  „ 

TP  Thin  woll  piilon  M Oitlufbtd 

TYPE  Of  RIG B6.L..-..t.rucic..TOun.t;e(l ^ 

sample  HAMMER'  wf.  drop ^ Ccxrt 

WEATHER H Loll 


TEST  INFORMATION 


• «MtT«0MCTtB  KH/m* 

□ oMCOwrmto  coup  st«  tu/m^ 

— I — I — I — I I I I I 1 


-2 


-3 


-7 


-9 


SOIL/ROCK 

DESCRIPTION 


SSA  (152  irm  0 hole) 


damp 


very  moist 


CH,  brown-grey,  little  silt,  medium 
consistency,  medium-high  plasticity. 


silt  laminae 


Cl,  grey,  little  silt,  stiff,  medium 
plasticity  with  layers  i 1.5  m of 
soft,  grey  shale. 


soft  shale 
and  Cl. 


A SPT  N-VALUE  0LOWS/O.3m 
4 — I — I 1 — L-J L 


comtcmt"'?; 

FLUTIC  UM.  O uouio  Liw! 


NOTES- 


JOe  NO.Z.Q.'?.'?  BORING  NO.  •Q-  f’l. 


JOB  N0.'2>P‘\^  . BORING  NO. . Q."  P I . 
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SAMf\£  TYPES 

AS  Auger  somple 

WS  Woth  »ompl* 

RC  Rock  core 

CR  CRREL  borrel 
SS  SpGl  ipoo<> 


sample  condition 

TO  Thin  woll  Open 

TP  Thin  woll  piston  DO  Oitturbid 

TYPE  OF  RIG. ..BftlT.T.rwt.k.. Mounted EU 

sample  HAMMER'  wt.  drop ?.9..'.n ^ Good 

WEATHER II  Lo»l 


TEST  INFORMATION 


• PCNCTnOMCTCR  KN/«* 

□ UMCOWriMtO  COUP  JTP  KM/-* 
I I I — I — I — I I I l__ 


SOIL/ROCK 

- - DESCRIPTION 

I t 

o HSA(203  trni  g hole)  and  SSA  (152  irm  g hole) 


-1 


t 


NOTES' 


-7 


damp 


very  moist 


CH,  brown-grey,  little  silt,  medium 
consistency,  medium  - high  plasticity. 


silt  laminae 
► 1 mm  thick. 


Cl,  grey,  little  silt,  stiff,  medium 
plasticity  with  layers  <1.5  m of 
soft, grey  shale. 


■■  soft  shale  and  Cl 


A SPT  N-VALUE  BLOWS/O.3m 


PLiLSTIC  UM 


VfATtP  COHTtMT'A  I' 
® UOUIO  uu' 
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sample  types 


sample  condition 


AS 

Augir 

sompie 

TO  Thin  woll  open 

ws 

Wosh 

SOmptc 

TP  Thin  woll  piston 

M Disturbed 

RC 

Rock 

core 

TYPE  Of  RIG  ....86,1,. .r.. truck. .TOWP.ted. 

||fl  Foir 

CR 

CRREL  borrti 

sample  HAMMER'  wl..).5.P.'.b.  drop 

^ Good 

ss 

SpGl 

•poon 

WEATHER 

■1  Lott 

SOIL/ROCK 

DESCRIPTION 

HSA  (203  irni  g hole)  and  SSA  (152  mm  0 hole) 


ICE 


samples 


K M 
UJ  K 
I V» 
i-  UJ 
O I- 


?5 

Ki 


TEST  INFORMATION 


• PCMCrnOMCTtR  KH/m* 

□ OMCOWflMlO  COUP  ITP  *H/«* 
__J I I 1 1 1 I I I 


A SPT  N-VALUE  BLOWS/OJm 
— « 1 1 — I — I I L_i I 


. WATCP  C0NTCWT*4 
PLUTIC  LIU.  O UOUIO  LIU^ 


- 11 


- 12 


-13 


I 

f 

i 

' 

■f 


wet 


soft  shale  and  layers 
(2.5  - 5.0cm)  of  Cl. 


AS 


Cl,  grey,  little  silt,  hard,  medium 
plasticity  with  layers  2 m of  soft- 
medium  hardness,  grey  (-green)  shale 
and  s1ltstone-(interbedded  with  Cl). 


5ackfi 


medium  hardness 
shale  and  silt- 
stone. 


-18 


- 19, 


E 


^ medium  hardness  shale 
with  layers  {2.S  - 5.0cm) 
of  Cl. 


E 


End  of  Hole  0 19.5  m. 
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WATER  LEVEL  MEASUREMENTS  AND  HYDRAULIC  CONDUCTIVITY  TESTS 


(Measurements  Relative  to  Top  of  PVC  Pipe) 


h ( £Txccff 


pa-6 


Test  Interval  |T^,S3^o  7jO«S^(<^ctres 

S7-.5  to  ^^.5  (feet) 


Permeability  Test  Sheet  for  Test  No  /\  P~  | ^bcet  I o f "2^ 

-Tts+) 


CALCULATIONS: 


K « 

JITi 


^ ° at 

MiMuT^S 

^ where:  0 =»  Hole  d i ame  t e r ^ in) 

d = Tube  d i ame  t e (2.06^' n) 


Bxsos-x^^S" 


2£l.x3os] 
2.0-3  y 


1^-  S^  O ^ lO  / 3<C. 


H = K^/K^  - ANISOTROPY  ./ 

K = Hydraulic  Conductivity 

L = Test  Length_^Q^cm  ( \'1^Q  \ n ) 

= Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  63t 

= Time  for  Excess  to  Drop  f f O.T, 

One  Bold  Line  to  the  Next  Bold  1 


• C < ) ; 1 d •. 


Ti 


!*.|i'Si.i^iii»-‘i  l4-  " :' 


:4.:br:;  ’■;';:|,t^^  :;|;^ 


I ' . ■ ’ :\i 

-r^*-»- 


t ‘ 

4..  A 


T’j'™;*"f^^- , :----f|,:,r=^  r -1^7- J\  ■:■■-- 

■■  ■ ' ' ,'  0;" ^ i^*' '■  ' ' ■ " ^ 


V . ' 


fiaisM:':V  ‘>”  '-'1 


If’? 


, >>  »*  .'  j -jA  \ : ■(  ;■'* 


* 

* 

* 

* 

p 

p 

p 

p 

i 

P 

P 
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P1THAU  A ASSOCIATES 
oeoTecHNtcAL  consultants 

VANCOUVER  CALOARV 


P ! CLou  ” P 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

5.S6' 

<y\’% 

[o-.-W 

13. 

\o\si 

1 1 -33> 

* \ 1 

15.^5 

UU6 

16. Sg 

* _ — _ ^ — — ■ 

UeO<3-lo 

it;j^ 

\>.os 

r>p.v  ^ 0 

7-S 

5.53 

l(;36^ 

13. T5 

Z5i  0%:^ 

5.^0 

l-Cj/ cf^cu-' { » O dov~<<.  '^'C^5'V^ 

\0'.00 

Ov^ 

3.^5 

5 ( C 0><3^'«  D . 

1 

13.4^ 

3.33- 



13.0  1 

•3-^i 

3 

12..-?^ 

4. as 

I2..0S 

C.^s 

S 

U-60 

6-00 

lo 

•I-63 

“T-03 

IS 

'?v.S3 

XD 

3.  os 

(.^s 

30 

5.3-^ 

o.  \ S 

SO 

S.  63 

0-03 

5.63 

0-03 

SS 

5.63 

O-03 

S -6X 

0.0-2^ 

3>-^S 

5.6  ( 

O -O  ( 

3o  or- 55 

ni-s 

5.60 

0.00 

GROUNDWATER  SAMPLING 
FIELD  RECORD 


I® 


h ( Cxcerr 


PA-6 


Test  Interval  135^  to  I 5.  (metres ) 
^•S  to  ^.S  (feet) 


Permeability  Test  Sheet  for  Test  No  ^l^cct  J of 

( Bai  1 T"e5+  , 


K=  Lnf  2JT 

SxlSZx/%  ( XO-3 


K=  Id 


- H 


M = « ANISOTROPY^! 

K = Hydraulic  Conductivity 

L = Test  Length  /S2^  ^ ^ ( ^ O i n ) 

Ti  = Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  G}X 

= Time  for  Excess  CO  Drop  from 

One  Bold  Line  Co  the  Next  ni-)  I d i ■ ' 


5<S-c_ 


*W;J-  r,:.S  . sj 


*r 

f *1 "% 


"^•^cSv V ■•  ®*^**®w^  ^>t,  >: 

""  10^  ' ha"  w 

- :|-  V n*^:.  : ” ■■  , ^ j.  ... 

Y>'r’i#i^.i%»i-»  ,>>  ■•  \X' 

* ■'  4 , V ' 

V.  xi  ‘io'  1-^-^i' 


♦ 7T 


01  r4%>kt 

iiistj  w 


*"*-lf-*»-  ',  ■?».»”  Itai, 


GROUNDWATER  SAMPLING 
FIELD  RECORD 


P I K€_  d O 1 C A - 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

/}uq2>3 

rn 

3 

Ah 

6.20 

I0:yj 

q.53 

D>€.V«-1  p‘i eto  ^cCiFby  wcdxi- 

lO.-Hi 

6. 50 

10: 

6 A? 

10. 3^ 

2S  ^15 

6.20 

' 1 ~ • ■ 

11  OJ 

10.  W 

D^ve-A  o 

6.20 

■ ' 1 ^ " — — ' ' - ■ 

Do^t’vvw  (T"^K  i^'ycl.Kiju.  (ic.  cokJL. 

10.-25 

0 

7.^7 

l.Zlr^ 

R\siw=.  C6o-'.0 

1 

7.  03 

0.g3 

— 3 : 

2 

6.6? 

0.6? 

3 

6.53 

0.33 

h 

6.^1 

0.21 

5 

6.35 

0.15 

10 

6.25 

0.05 

15 

6.26 

0.06 

20 

6.23 

0.O3 

30 

6.13 

0.03 

35 

(p.n 

0.03 

60 

6.23 

0.03 

m 

6.22 

O.oi 

350 

6.21 

0.01 

30  ?;5'i 

13SO 

6.20 

0.00 

— 

I® 


PiTEAU  A ASSOC4ATES 
geotechnical  consultants 


VANCOUVER 


CALOARY 


h ( Cxccft 


pa-6 


Test  Interval  5-1-1  to  ci-\  (metres) 
I to  'TSZ^  ( feet ) 


Permeability  Test  Sheet  for  Test  No  P‘3 


Sheet  \ of  '2-^ 


K=  1.3  •><  lo 


- + 


Ti  = Time  Interval  for  Excess 

Head  { h)  to  Decay  by  63<, 

= Time  for  Excess  to  Drop  f rom 
One  Bold  Line  to  the  Next  Rold  L 


s/y 


0(Ul  s 





.«i,  ,4*'  \ . a-v'V*;- 


;ft‘"  '# 
. '/ 


^ Wil»  


’§  ilWlfi’'  

, — — J:.,,  V..,*.,.™  ^..‘ ^ 

fefaa=SE54^^=5^^  - 


•*  'Cf-  > ii.'>'>iiw  , > 

•^isat  ..n,y . 

H'  / ■^•V' ' ' , V; 

« i y .«ui>o 6 3 ''  3 ''  i«^;:^jb>’vM 

c'WOi 


-iV 


/f*34r  vo1  i,:.v^>jol  %mi'^  *r  ♦?' 

-i  >)  >?6.Vr3  i : V • , ' ' 
" *‘‘'  *'^' >.  -fW'.  . J - > , 
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GROUNDWATER  SAMPLING 
FIELD  RECORD 

PITEAU  & ASSOCUTES 
GEOTEChniCai.  consultants 

1 VANCOUVER  CALOARY 

P 1 V\e_  Coule€_  (^A  P 

DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

Aa^li  m io 

""m  <^-5o 

5.2? 

....  10^00 

5.?? 

zs  q 

5.27 

* ■ f / " ■ 

_ zq  q <10 

5.27 

ll  C.  COV^.dL.  • 

l|:00 

c.qq 

/.  (oTn> 

R-Wir^  6<j^\  1 ^ nr^s-t-  • 

1 

mo 

Z 

L.50 

1.  23 

3 

L.3L 

1.05 

C.13 

o.qc 

5 

fc.  13 

0. 

ID  ^ 

5.?q 

0.  5? 

15 

5.55 

0.27 

20 

5.  ^'3) 

O.IL 

30 

5.  33 

O.OL 

qo 

5.2S 

0.O2 

;,36 

5.2? 

0.00 

315 

5.2(o 

TO  ^ oo 

13X0 

5.  2<o 

— 1 

- 

B 

B 

B 

B 

B 

■ 

■ 

■ 

■ 

ipS 

■ 

B 

B 

B 

B 

B 

B 

E 

P 


PA-6  Pcrmcab  M I ty  Test  Sheet  for  Test  No  P~  ( Sheet  J_of  "2^ 


Test  Interval  l't.33  to  I*?-.  3?~  (metres) 
^1-  to  S'?-  (feet) 


K-  Ln  / ^ vfT~  ^ .BAS' ] 

8^ios-xf8  I iO-3  / 


K=  i-.i  >c  lo 


3 

/s^ 


M = ' ANISOTROPY-/ 

K = Hydraulic  Conductivity 

L = Test  Length  ( I'XO  i n ) 

Ti  = Time  interval  for  Excess 

Head  ( h)  to  Decay  by  6}^. 

= Time  for  Excess  CO  Drop  from 
One  Bold  Line  to  the  Nc * ( Bold 


78 


••  r c ond  *, 


i 

i 

R 

■ 

R 

R 

R 

R 

R 

Ba 

P 

R 

R 

R 

H 

H 

R 

R 

E 
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GROUNDWATER  SAMPLING 
FIELD  RECORD 
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P1THAU  A ASSOCIATES 

G60TECMNICAL  CONSULTANTS 


VANCOUVER 


CALOARY 


Pi 


Ke, 


d S)  Pi) 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

(p.GCy  tnr> 

iLi 

lo.loS 

IIT« 

IZ.01 

r^e  VO  ^ t 1 

1153 

10.  zo 

1 \ f 

12^00 

lO.ZI 

Do-' o 

10 -30 

(o.loU 

11  ox 

\o,n 

Qev/«-(  o 

(o. 

0 otK/*  P i~<y  c2h«ju/  1 1 <3  co*-c^ 

12:^5 

Q m\<rt 

II  z? 

CB^’»0  T<-5Hr* 

1 

^.G9 

3.01 

3 

1 

oo 

1.51 

2> 

7.ZI 

O.OT 

G.% 

0.30 

5 

0.13 

10 

(o.n 

O.OL 

IS 

C.70 

0.0^ 

20 

L.M 

0.03 

30 

(oM 

0.03 

50 

L(oi 

o.oz 

IZO 

Ic.G'} 

0,01 

Too 

G.GL 

0.00 

30  y iio 

1 1 n s 

— 

1 

~ 

i 

i 
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■ 

■ 

■ 

■ 

I 

I 

i 

i 

■ 

i 
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Test  Interval 


Permeability  Test  Sheet  for  Test 

to  (metres) 

IS  to  -2^S  (feet) 
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Sheet  I of  2. 


t5 

d 

V 

jC 


<I 


10 

% 

i — ! — T~ 

, ; 

. 

— ."I'T’ 

! i j ' 

; • . t 

~rtrr- 

lilt 

r~ 

4 

i ; 

1 i • 

• = = i 

• ' 

1 

i 

< 

1 





— 

— 

— 

— - - 

--  - - 

- 

— 

] 

i 

. 

! 

— 

— 

- - -- 

1 



• - ■ 

1 

- — I 

: 1 

7 

: . 1 • 

; 1 : ; 

1 T 

— -1 

! 

1 

: 

- - 

i 

I 

1 

^ — 1~ — : — i 

1 1 ••  I 

• 

i ■ • . 

T] 

: : i 

1 . . 

■ 

1 

i t 1 

i : . 

i ; ! • 

; 

0 

: . i i 

s 

I . ; 

4 

— 

1 ■ — 

' : • • 

3 

~r  ’ ! • 

- ■ : I .. 

• r 

1 

: i i : 

! 

— ■ — 1 — 

> 

1 ; : ; 

; 1 : i 

J • ! 

1 i ; I 

: : : ; 

: : 1 i 

1 j 1 

T . 

“"1 — T — i — » — 

-i 

• 1 
i j 

* ’ T T 

: : ‘ f 

-T — ^ — ^-T— 

. ? 1 . 

1 ■ • 

, • 

0.1 

-J  ! : ^ 
•1  i : . 

l. 

r-  i— : ■ ■ 
•'  ! 

■ j ’■ ; 

* ■ 

: • • ; 

! ......I 

1 1 

. J - 4 , 

i ’ ^ 

' ‘ i 

i . . 

« 

1 . I 

j 

Ti 

H ' ' i 

j { : 1 

■ ■ * } 

' j : 1 

! ; 1 

i ' ‘ f 

• ■ j 1 

■ '-'1  ' 

J ! • 1 

: i J ! 

T]''T 

j . . 

1 

; > ’ 

1 

1 1 

J i i = 

! ' i i 

1 i ; • 

1 : 

• 4 ■ 1 

1T:VL^ 

i i 

: i : \ 

: i 

; 

: 1 

“T — ■ 

I 

“j! — ! — 
T i : i 

i • ! ! 

: < i : 

i ^ i 

: ; : ! 

. — J i " 

; : ^ i 

: f i ’ : 

( 

! ! 

— T — : — 

: ’ ■ ' 

X i 1 i 

; ■ i I 

; 1 • : 

1 • • * 

i -r-  ; 

I • I ! ! I I : I : - I : ! : : I j • I ■ ■ : • I : • - { : • : • I I • j ! : : : . • : j • j : : : 

o I y g 5 7/^“^  io  ^ ^ 


Mtkiun^ 

CALCULATIONS:  K ° Ln  ijK  xl'^  where:  0 

^i  ' ^ ' 


K- 


5-.X5 


Lw  (.MX  X 305) 

, \ ' 5.x  J 


1 ,R  X lo 


-?■ 


CVv^ 


d = 
M = 
K = 
L = 
Ti  = 


Hole  d i ameter ( C in) 
Tube  d i ame ter5^^£cm  (2^0£^in) 
Kh/^V  “ ANISOTROPY^^ 
Hydraulic  Conductivity 
Test  Length  ( ITjC?  ■ n) 

Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  6}t 

Time  for  Excess  to  Drop  from 
One  Bold  Line  to  the  Next  Bold 


' SIW'"  ■ ' -'pm- 

■f  rnmm 


-■  4:' 


7^  r-  ■ -■  Wt 


I .-■  'i-ribyH 

f M*;'  \v',, ' ^ 


vyiw»i:>v»t‘  ? .' •/ 


llSiajfi'  He^- 
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' 'O  J 


■ \ 

(1  V,.  .V  , ; - ,on 


GROUNDWATER  SAMPLING 
FIELD  RECORD 


P 


P1TEAU  A ASSOCIATES 

G€OT6ChniCal  CONSUCTANTS 


VANCOUVER 


CALOARY 


P 


I Ke_ 


c 


o u \ 


(c-Pi) 


DATE 

AND 

TIME 


ELAPSED 
TIME 


WATER 

LEVEL 


DRAW- 

DOWN 


REMARKS 


H-:i? 


5.  -31  u. 


wccA~  e>-  ocA:  ~~H>i 


X-t  l$:30 


5- 


13:35 


€ .-XO 


/r-13 


(^.SS 


D^ev«,l  < 


p*i g.-tovr^gbejY~  w<»L:bt^ 


C.  SS 


/o:05 


5S 


A~H'<^«»~^4'e<A  '~Po  cte-jg^lop  ^ <»Jv~Ffrcjos:^  w<cVeV^ 


7S\  ir.  SO 


6.  S5 


rL:oo 


5.‘^3 


cT^  ./^  T'.c^  I 0 


30 


5.T3> 


~h» 


GROUNDWATER  SAMPLING 
FIELD  RECORD 

P1TEAU  A ASSOCIATES 

G60T6CMNICAL  CONSULTANTS 

■ VANCOUVER  CALOARV 

P 1 Vn€^  do  U (_  B — P iS) 

DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

II  «i2 

4.  R 

II  S! 

XS  loai 

G,  1? 

T 1 ^ j 

■=^  <^jejD«--lop«uJL_  lp--i  1 i 

12:  iO 

G.  n 

— {^cFoir  covsJL 

/305 

0 n 

7.33 

/./^^ 

Ba.v  1 ^ 'TL-S'V' 

1 

T.  30 

Mi 

O ^ 

1 

?.17 

1.0^ 

3 

7.  XL 

1.0? 

?. 

1.0? 

5 

7.25 

I.OG 

10 

7.XS 

(.04 

IS 

l.Xi^ 

/.OS 

XO 

7.13 

I.OIh 

30 

?.n 

1.03 

100 

7.19 

I.OD 

r 180 

7.1? 

0-7? 

2)0  S’.i(0 

II 76 

7.0% 

0.S3 

m 

m 

i 

■ 

■ 

■ 

B 

■ 

■ 

B 

B 

B 

B 

B 

B 

B 

B 

D 

P 


pa-6 


Pcrmcab i I i ty  Test 


Sheet  for  Test 


Sheet  I of  2^ 


No  C 

Test  Interval  to  ..  5.j3 (metres) 

13  to  __J_^__(feet) 


— , Ti  “ Time  Interval  for  Excess 

Kj=  g-C  lo g-v>-/^xg£. — ^ 

= Time  for  Excess  to  Drop  from 

One  Bold  Line  to  the  Next  Bold  L-n 

= !OX^^OO_  seconds 


M 

R 

R 

R 

R 

R 

R 

R 

R 


GROUNDWATER  SAMPLING 
FIELD  RECORD 


I® 


P1TEAU  8,  ASSOCIATES 

G60T6CHNICAL  CONSULTANTS 
VANCOUVen  CALOARY 


P,' 


do  yj  \ C.^  P 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

n i«.  zo 

Dr^ 

brn 

25H  ll:SV» 

~ S'- 

irs'c 

Omin 

A. 05m 

Fc-l  1 ,vos  H«>X  CSL»,  ^ tLsT 

1 

L‘^'7 

3.qz 

a o - 

2 

2.05 

3.9A 

3 

2.U 

3.78 

2.IL 

3.73 

5 

3.71 

10 

2.25 

3.^>A 

16 

2.2'? 

3.A2 

2D 

2.28 

3. LI 

20 

2.30 

3.53 

% 

2.3q 

3.5o 

ns 

2.50 

3.3^ 

255 

2.58 

3.  21 

30  ?-35 

IXK) 

3.1L 

2.73 

- 

PA-6  Permeability  Test  Sheet  for  Test  No  p~  | Sheet  I of  'X, 

-Rri-) 

Test  Interval  jOr^  I to  (metres) 

33.5  to  3>3.S  (feet) 


CALCULATIONS: 


at 

M INUT^S 


/oo 


42  0 


IC,' 


I ! I rtu  » 

K « Ln  i j where:  0 = Hole  d i ame  t e r 9^3cm  ( 3 in) 

g^i  \ ^ ^ 

Tube  d i ame  t e r5^^2^rn  (2.,o6^'n) 
ANISOTROPY  _ I 
Hydraulic  Conductivity 
Test  Length  /5~^  cm  ( GO  i n) 


S‘X(SW=!,loS  U oa' 


H = k/K 


K=  10 


--C 


Sec^ 


Ti  = Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  63t 

= Time  for  Excess  to  Drop  f rom 
One  Sold  Line  to  the  Next  Sold 

^)JOS  ..-  onds 


■ 

d 

m 

m 


GROUNDWATER  SAMPLING 
FIELD  RECORD 


P do^lee_  C C>  Pi) 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

i?.  2>l  ^ 

(o.2>l 

IWoo 

1.0^ 

Deve.(opofi_  p 1 

TS  lo.'it 

7.02 

' r 

10: 

5. SI 

0 C.'w'cJ.  o p C^vy^-y 

lytiO 

C.S5 

\ \ / 

O <cK^  W-_  U->  cti'txi-'  1 1 c. 

1‘iOO 

Omiirv 

II.  GZ 

6.27m 

j e,5"^ . 

1 

II. 57 

5.22 

^ 1 \ ■ ■ - 

z 

II. 

5.  IS 

3 

11. LO 

5.05 

S 

11.3^ 

5 

11.  2G 

q.qi 

10 

(O.qo 

q.s5 

15 

(0.4.A 

q.zq 

20 

10.53 

q.ig 

SO 

10.2? 

3.72 

QO 

?./? 

2.«q 

120 

2.3q 

20  g:^iS 

1 \U5 

fc.  21 

- 

I® 


P1THAU  St  ASSOCIATES 

GEOTeCHNlCAL  CO^«ULTANTS 


VANCOUVER 


CALOARY 


i 

■ 

■ 


PA- 6 


Permeability  Test  Sheet  for  Test  No  D_P--Z. 

(6- 1 

Test  Interval  5.^1  to  ^3'?- .(nitres) 

V°>  to  'i-t  (feet) 


Sheet  I of  '2^ 


s 1 • ‘ • i-  » * ' ^ 

o s yo 

:io 

3S- 

MlNuTjfS 

CALCULATIONS:  K = d^  Ln  ( 

SlTi  ' 

zjn 

0 

xl'^  where: 

K-  S X5  ^ 

Lr,/ 

2v/T  X 

QylSXx  ?oo 

( 

ISO.  / 

K = ?-5  X lb 

s 

/seo 

3r  Vb  /F  sP  To  ^ 


d = Tube  d I an>eter^^2^^_£tm  {'l.oc=t^  n) 

M = K^/Ky  •=  ANISOTROPY 
K = Hydraulic  Conductivity 
L = Test  Length  /SZ 
Ti  = Time  Interval  for  Excess 
Head  ( h)  to  Decay  by  63% 

= Time  for  Excess  to  Drop  from 

One  Bold  Line  to  the  Next  Bold  Lme 


^QQ  seconds 


GROUNDWATER  SAMPLING 
FIELD  RECORD 

mg%  P1TEAU  4 ASSOCIATES 

G60T6CHNICAI.  consultants 

■ VANCOUVER  Calgary 

DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

flu^;Z3  IA  «<C 

) 

G.20rr\ 

n ss 

lA-15 

c^jluciop  wi“tU.  Ul, 

XS  lOM 

G.IS 

- y -—  ^ — 

p«^  Viy  b-M  \ 1 

■ nJ 

2({ 

C.  IT 

D«=cf«JVv^_  L\J.To^Iic.  COkJL. 

lii-lS 

0 rr>ln 

C.T5 

0.78  rr. 

P,i’5l>..oCv  C 6>c»^i  1 ^ 

1 

6.  ?3 

0.56 

2 

6.66 

3 

6.62 

0.«h5 

A 

6.5g 

O.Al 

5 

6.56 

0.3^ 

10 

6.AT 

0.  30 

15 

6.'^S 

0.26 

2d 

6.3<^ 

0.12 

30 

6.3! 

0.1^ 

60 

6.10 

0.03 

^5 

6.n 

0.02 

30  T'.J 

1 1 oo 

6.1? 

0.01 

- 

PA-6 


Pcrrr>cabi  niy  Test  Sheet  for  Test  No 

Test  Interval  S-(S  to  C.U (">«tres) 

(f«t) 


Sheet  I of  X 


I?  to 


K = 


5.1-5 


0_0.'3> 


/ 

'X  ( O / 5^-c, 


S'!- 


„ = K^/IS,  - anisotropy^/ 

K •=  Hydraulic  Conductivity 

L = Test  Length  /§Z  ( 60  in) 

Ti  “ Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  63t 

= Time  for  Excess  to  Drop  from 

One  Bold  Line  to  the  Next  Bold  L - nc 


GROUNDWATER  SAMPLING 
FIELD  RECORD 

P1TEAU  « ASSOCIATES 

GEOTECHNICAI^  COt«ULTANTS 
■ VANCOUVER  CALOARY 

PiKc-  C.  F~  Pi) 

DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 
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i^,03r,^ 

'ik  q iq 
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:^6  1?  00 

^.0^ 

Oh  |«:(5 

0.13 

0 c>  p p < cto  . 

Vi  IZ  ZS 
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Dcd~\^vv^  Cj-po^  (v.yci-Ww  lio  cokJL. 

IZ-35 

0 noin 

0.15 

2.l2rv. 

— r — J- 

CIBa-'i  l') 

1 

0. 13 

2. 10 

— - 3)  — 

2 

C.  II 

2.08 

3 

4.  10 

2.02 

4.oq 

2.04 

5 

4.0? 

2.05 

10 

0.00 

2.03 

/5 

O-Ok 

2.01 

20 

G.OZ 

SO 

4.00 

I.RT 

50 

5.S5 

i.qi 

135 

5.  ?3 

).  80 

no 

5.51 

l.q? 

Ofl  ff:35 

1200 

k.OJo 

0. 23 

IhiO 

U as 

^.U 

0.  09 

30  S-20 

->5 

k.oo 

0.03 

- 
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rest  Interval  iO  to  (metres ) 

to  '7~JS  (feet) 


Permeability  Test  Sheet  for  Test  No  G P"  ( Sheet  J_of  ^ 
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TTT 
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1 ■:  ? r 
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TT 
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•Mil 


! • i 


^ :M  i i 


; ; : I 

i i-  : 


O n-o  6 0 'SO  (oo  AT  |6o  1^0  -7^00  '2GLO  'z-^ 

LCULATIONS:  ° Ln  ( 2jh  xL  ) where:  0 “ Hole  d ? ameter  103  cm  ( *2  in) 

gTri  ' D ^ , 

d “ Tube  d I ameterS'3^  cm  (z.od^'n) 

^ (s4  « = - anisotropy  = 


V'Xo.'l, 

kL~  ^ ^ lO 


K = Hydraulic  Conductivity 

L = Test  Length  |57^cm  {60  in) 

Ti  = Time  Interval  for  Excess 

Head  { h)  to  Decay  by  63% 

= Time  for  Excess  to  Drop  from 

One  Bold  Line  to  the  Next  Bold  Line 


^3^1  6~'1  seconds 


GROUNDWATER  SAMPLING 
FIELD  RECORD 


P1TEAU  A ASSOCIATES 

G€OT6ChniCal  consultants 


VANCOUVER 


CALOARY 


p; 


Ke_ 


C 


o u 


Cg-pi) 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

AunZS  U Jt 

'ik  iio-y 



0 <5uT“ ^ — ^*05  W-^ 

19  iJ-^5 

0 KM*rN 

2,12^ 

pci(;».^ov  H«-o^  CS(v<x 

1 

I.IO 

C.35 

O ’ ■■ 

2 

I.IZ 

6.R3 

3 

i.i^i 

c..q\ 

1.1? 

(o.n 

5 

1.23 

(o-tZ 

10 

\M 

6.61 

IGZ 

6.  A3 

20 

l.?o 

6.25 

30 

2.1^ 

5.qi 

^5 

l.U'i 

5.58 

25 

2.70 

5.35 

HO 

3.13 

^.qi 

11^0 

3.22 

A.  33 

/fe'iS' 

l^-LO 

3.^5 

A. 10 

30  q:^0 

'2-1^3 

A.  32 

3.6? 

~ 

PA-6 


Test  Interval  to  ZO,0^  (metres) 

to  S (feet) 


Perfneab  i I I ty  Test  Sheet  for  Test  No  P~2. 

(B-^  1 -11,5+-) 


CALCULATIONS: 


SITi 


5^5" 


AijMur^S 

) where:  0 =*  Hole  diameter  ^ in) 

^ / 

d = Tube  diameter  {'X.06^  n ) 

ANISOTROPY  - 1 


B^SoSx  /Z30 


Lr^  _jJT_^20S 


15-X 


K-  S.'txid 


-5* 


H = K/K^ 

K = Hydraulic  Conductivity 
L = Test  Length  3Q52cm  (lopin) 

Ti  = Time  Interval  for  Excess 
Head  ( h)  to  Decay  by  6}^ 

= Time  for  Excess  to  Drop  from 
One  Bold  Line  to  the  Next  Bold 


/<?30. 


S ccond  S 
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If, M i . ': 
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' • ■'  (>  '.-.;* X .;„.^.  .:  i.L  # •■  ’:. 


»»fl^.^  t‘.  .j 
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...-s...  ‘ ^IHHiwwwMwPv^  iIk>-  ■ ...  *■  ...  >i 
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<!y«,»gi  'llA : h . 6ii  v.' I 'iil* 


g‘««<  wsiif''^^r 

Wm,»p  ‘jp.: 

;■»",  '.»  ' ■ V '^v/  ^.'^,*i„;,„-  , 


kv*?S 


;y,M.  .;v.w  V?».  ’ 


V' 


GROUNDWATER  SAMPLING 
FIELD  RECORD 

P1TEAU  A ASSOCIATES 

GCOTECHNICAL  CON8LM.TANTS 
1 VANCOUVER  CALOARV 

P(K^  (^Oule_e.  CC7~P^') 

DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

II 

/2  • 60 

Ik  H,:2o 

11. 2L 

l4‘5o 

n.«5 

D«.v^«4  — p ‘ ^ 

15 

12. 

' s T~  ~~  

26  /«  oo 

11. 

2?  O-IS 

12. LL 

PoCt'v.^w.vi^Fo  V-  V'yc/j-a^(j*  Covj(^. 

IV  10 

0 r^«  r> 

l«.m 

5.^^8^ 

^’t5lKjx  He.«^  C Te5~t" 

1 

IT.?Z 

5.  !L 

1 

11. 5^ 

Ih.98 

3 

17.25 

5.LS 

‘I 

17.07 

5 

lG.?k 

VI? 

10 

15.  85 

3.25 

15 

15.  IG 

1.50 

2D 

lA.tS 

i."02 

30 

15.00 

1.3^ 

50 

IJ.78 

1.11 

llcS 

12.55 

O.iq 

9-i,o 

h \o 

12.07 

O.oi 

Ik  ki 

15^5 

lZ.i>(o 

0.  00 

10 

7-5-15 

11.  U 

0-00 

- 
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pa-6 


Test  Interval  jQ34  to  I3»^l  (metres) 

to  {ftcO 


Permeab i I i ty  Test  Sheet  for  Test  No  H P"  1 Sheet  \_of2_ 

(^6^1  'Te.5+} 


bj 


O.I 


AT 


/2o  /So  /ro 


CALCULATIONS: 


k:= 


. MlNures 

^ ^ ( ^>/T  xL  ) where:  0 =»  Hole  diameter  ^ in) 

. x:  \ ~5  / ^ 

d = Tube  diameter  S-2$^  (Z.oif^in) 


STS 


8lti 

z 


Lt- 


,3V 


n-oo 


ySOS 


ic=  l.=i  X 


M = K^/K^  = ANISOTROPY. I 

K = Hydraulic  Conductivity 

L = Test  Length  c m ( I ~XO  < n ) 

Ti  = Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  6}% 

= Time  for  Excess  to  Drop  fro'n 
One  Bold  Line  to  the  Next  Ejid  L 


GROUNDWATER  SAMPLING 
FIELD  RECORD 

P1TEAU  A ASSOCIATES 
geotechnical  consultants 

■ VANCOUVER  CALOARY 

Plvs^  (H-Pl) 

DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

A,.  23  ll:Afc 

iH.|3r^ 

1 

iVlO 

10.12 

7S  \WOS 

' \ 

DoCfoiTN,  C~f^t  1tvv.c1k»x.  tiC.  Coy-oL. 

q.g’s 

/ 

C)  A 6 p«iJL  o 1 eToK-w<*-r\7e^V~  wrVtv.-  rvy^o.^ 

Vo 

A. SI 

' Y 1 -» 

n 00 

i(.30 

2?  17- so 

q.l5 

IS- If 

II.  ts 

0 b-v  tea’ll  iKja 

ZS  11  MS 

^,>0 
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7.M- 
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7.5? 

o 

2 

11.71 

T.F7 

3 
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5 

7.53 

10 

liss 

?.qi 

IS 

11.37 

1.11 

20 

11.  ZL 

7.  12 

30 

n.os 

4.TI 

^6 

10. 9S 

4.71 

S6 

q.74 

5.42 
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8.32 

^.12 
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?.DL 

2.S2 

9-^0 

10^5 

<1.57 

o 

Ife  35 

q.3i 

o-  i=f 

30  IMS 

q.m 

o • oo 

- 

PA-6 


Test  Interval  to  (metres) 

3 to  13  (feet) 


Permeab  i I i ty  Test  Sheet  for  Test  No  K p- 

(5L.^'rcs-t-) 


Sheet  / of  Z. 


Ofi 


O 7.0  60  \oo 

miOUTHS 

LCULATIONS:  K » Ln  ( ZJh  xL  ) where:  0 » Hole  d i ameter |5.Z  cm  ( C in) 

STfi  ' 0 ' — ■ 

d = Tube  d i arne  ter  5.75cm  (7^c=jM  n) 


K.-- 


S.T^S 


ISX.'X  74x<^ 


XyTT 

V 1$-.:^ 


IS-x 


lc=  3.1  -X  (o  C 


H = = ANISOTROPY^  I 

K = Hydraul ic  Conductivi ty 

L = Test  Length  /5Z.  cm  ( O i n ) 

Ti  = Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  63t 

= Time  for  Excess  to  Drop  from 

One  Bold  Line  to  the  Next  Bold  Line 


^^conds 


^/2- 


GROUNDWATER  SAMPLING 
FIELD  RECORD 


PITEAU  4 ASSOCIATES 

GeOTECHNlOL  CONSiXTANTS 

VANCOUVER  CALOARY 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

Au«2,3>  IhTo 

t>Oj 

^25  lAai 

1>H 

D<c4-vjw^— 

\S 

0 fVMO 

M 

F^(  IIk-ck 

1 

3.23 

I.OI 

O O' 

1 

3.3S 

0.9^ 

3 

ZM 

0.  80 

3,50 

0.7^ 

5 

3.55 

0^<^ 

10 

3.6? 

0.57 

IS 

3.  ?3 

0.51 

10 

3.?5 

O.MB 

25 

3.  ?6 

O.lng 

30 

3.77 

O.A? 

3. 

0.35 

2U  9-35 

1 1 60 

'i.20 

0.0^ 

/9-00 

16  05 

R.20 

O.OM 

- 

^-6 


5St  Interval  O I to  (metres) 

'X'i  to  (feet) 


Pcrmcab i I i ty  Test  Sheet  for  Test  No  ~T~  P-| 


Sheet  I of 


CULATIONS; 


K - ^ 
^LTi 


Ln 


(2^xl) 


K.= 


s.xs " Lk.(JMH 


K.=  |.(S  -X  (o 


-s 


Ml  (JUT-Er^ 

where:  0 “ Hole  d i ameter  (5.Z. cm  ( C in) 
d = Tube  d 1 ameter 5:7.5  cm  (z.cxs^i n) 

M = K„/Ky  - ANISOTROPY^/ 

/ K = Hydraulic  Conductivity 

L = Test  Length  {-57^  cm  ( 60  ' r>) 

Ti  = Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  63^ 

= Time  for  Excess  to  Drop  from 
One  Bold  Line  to  the  Next  Bold  L 


‘^-'XOO  seconds 


GROUNDWATER  SAMPLING 
FIELD  RECORD 


I® 


P1THAU  A ASSCX^UTES 
oeoTecMNicAL  cousultahts 


VANCOUVER 


CALOARY 


Pi 


I K€_ 


(it  - pi) 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 
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3.6A 

20 

5-Ab 

3. A? 

25 

3.2A 

30 
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loo 

?.33 

1.57 

ISO 
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?.2t 

O-S'T 
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0.5S 
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R3TAW': 
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1:4- M. 
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• vTWr-  gj' •'■■ 


^...Ji>LLJi 

O'?  i ^ 

<■  y ^TTTI 

^--■t  1 
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L 

4*  A 'P  ^ 

b,....:X..-'^A£..-J 

■ .AC  ^ . 

.'‘iiW^<miiii -.  j 

, CP,^C 

r'ji".',^  ■ 

\\Jt,d- . 

I jTsT^ 

ra.i  ,'! 

■ . M.^. 

^ ^ .' 

iai- 

._...iJ--6.  - 

1. > ; 5L^  . . 

a£.? 

j^J'^JuP-_.:i..-J5J 


pa-6 


Test  Interval  to 

^.5  to 


Permeability  Test  Sheet  for  Test  No  X 


Sheet  I of  Z. 


(metres) 
K.5  (feet) 


CALCULATIONS: 


K - (j2 

glTi 


5-X5 


l5'^^X035'U0 
_ ^ 


K=  3.3  ^ 


. MIN  UTS'S 

f xL  j where:  0 » Hole  diameter  JS'2S-^  ( ^ in) 

d = Tube  diameter  ('L^C)^?i  n) 

M = K„/K^  ' ANISOTROPY-^ 

K = Hydraulic  Conductivity 

L = Test  Length  \ n) 

Ti  = Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  6}^ 

= Time  for  Excess  to  Drop  f rom 
Of’ie  Bold  Line  to  the  Next  Bold  L 


seconds 


m 

m 

m 

!1 


GROUNDWATER  SAMPLING 
FIELD  RECORD 

ly^  P1THAU  A ASSOCIATES 

geotechnical  consultants 

■ VANCOUVER  CALOARY 

P 1 Ke^  Co  vj  le,e.  ( 

rC-P1L) 

DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

12. -OC 

) 

'^25  ll•5^ 

I><^ 

C^cci"  u w*.  ~ — 

13:  iO 

0 r>T\n 

l.ZSr. 

2. 47»v^ 

F<=*-lliw<\  Hcax<^  CS(ocx  "TV5~(" 

1 

2.3^ 

2. 53 

0 

1 

T.3q 

2.53 

3 

2.<:^5 

2. AT 

2.51 

2.A1 

5 

1.5G 

X.34 

10 

2.?^ 

Z.IZ 

15 

2.0 

i.oq 

20 

2.n 

2. os 

2S 

l.°tZ 

2.00 

30 

2.^6 

LOT 

?5 

3.22 

1.70 

170 

3.57 

1.35 

24  T30 

\7X)0 

o.  oo 

I4-58 

\6 

O-OO 

■ 

DMI "2^tAVfe3VlUGB0 

*o«653fC^‘;oU:<ft. 


’ •:’ ‘1KS>;rXoaiJ 


olif& ' h-s 

' ;3MIT 


[ HTxccff  h<.aci) 


pa-6 

Pcrmcab i 

lity  Test  Sheet  for  Test  No  J P^/ 

Test  Interval  to 

■^.Ol 

CO  ^ (feet) 


I of 


fo  ^ /<»  y/o  /x> 

0 =»  Hole  diameter  20-2S-^  ^ '^) 

d = Tube  d i an^eter  (Z^^^-in) 

H = K^/K^  - ANISOTROPYr/ 

K = Hydraulic  Conductivity 
L = Test  Length  /^^cm  ( 6^0  in) 

1 = Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  63t 

= Time  for  Excess  to  Drop  from 

One  Bold  Line  to  the  Next  Bold  L«n<- 


/O  JLO 


^ So 


CALCULATIONS: 


at  ^ 
Hnut£5 


Ln  f tjt\  xL  ) where: 

\ -R / 


glTi 


5.TS 


k-=  I 


\mSL<_ 


- seconds 


GROUNDWATER  SAMPLING 
FIELD  RECORD 


I® 


P1TEAU  4i  ASSOCIATES 

CeOTCCMNICAt  consultants 


VANCOUVER 


Caloary 


PiKe  Coulee  CtT-PI) 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

^ . 46?  r»\ 

'^7^  lfc:|0 

k.b2 

Ife-I? 

S.  ST 

_..2S 

M->5 

C Wvc^Q.'^l*<^  c30h-<iL-  1 

2i,  lb  ■on 

/ 

lt-3 

5.57 

pi e^tDwjc^x-w  wfH^  VJ-) 

Zf  17-ZO 

A.C.8 

IT3Z 

6.35 

pie^fco  bv  b*>- V 1 1 . 

T8  lO-OO 

5,TL 

1 1 -f  ■ ■■  J 

10*.  10 

0 rrv*Ts 

6.25 

1,50m 

HeaJL  CB-.l') 

1 

6.2.1 

1.66 

1 

6.  20 

1.65 

T 

6.  20 

1.65 

6.  2D 

1.65 

S 

6.  iq 

/*66 

10 

6.  IS 

1.63 

IS 

6.1? 

|.6^ 

20 

6.  IT 

1.6  2 

30 

6.16 

i.m 

SO 

6.15 

1.60 

120 

6.10 

1.35 

IS5 

6.05 

(.30 

5.q? 

1.23 

A 00 

5.qi 

1.16 

9-so 

136'0 

5.10 

0.35 

lb - bo 

I 330 

L.qi 

O.  1 ^ 

^0  ^ 30 

'2,9  ^ 

q.75 

o.  oo 

1 

- 

A-6 


S^'cct  ±pf^ 


Permeab i I i ty  Test  Sheet 

est  Interval  to  (metres) 

^ to  1^  (feet) 


for  Test  No\3 


CULATIONS:  K = Ln  ( 2jn  xL  ) where: 

STfi  ' ~o — ' 

S’<lS1o<^,Sd-0  / 

K-"  ‘^.O  X 10~^c^  /jCx^UL. 


0 “ 
d = 
H = 
K = 
L = 


Hole  d I ameter /5^cm  ( i n) 

Tube  diameter5:>5  cm  (xc^i  n) 

K„/K^  - ANISOTROPY^  j 

Hydraulic  Conductivity 

Test  Length  (*S 2^001  (6^0  in) 

Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  63t 

Time  for  Excess  to  Drop  from 

One  Bold  Line  to  the  Next  Bold  Line 


seconds 


Ti 


GROUNDWATER  SAMPLING 
FIELD  RECORD 


I® 


P1THAU  A ASSOC4ATES 

G60T6CMNICAL  consultants 


VANCOUVER 


CALOARV 


Pi 


{ 


Gou  l«_ 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

Dru 

'"Vo  It^ll 

Ciru  __ 

lfc-2£ 

0 nair> 

O.CfM 

3.3T^^ 

Fc-lliwa  CS(u<x^nT-s+ 

1 

O.LT 

3.  81 

1 

O.TI 

3.n 

3 

G.?t 

3.T2 

0.80 

3.C? 

5 

0.8S 

3.  43 

10 

1.01 

3.qc 

IS 

1.18 

3.30 

lo 

1.33 

3. 15 

30 

i.sq 

1.  93 

LS 

i.qs 

2.55 

qo 

2.59 

1.30 

W 9 -7S 

T65 

^.01 

(1:^5 

n^i  s 

i^.io 

0.3? 

R-^0 

ISOO 

^Aio 

C7.3'L_ 

18  10:00 

0.500 

M.31 

O.  1 6 

- 

m 


pa-6 


— r~  Sheet  I of  ^2^ 

Permeability  Test  Sheet  for  Test  No  o • .3  — 

Test  Interval  IS.7J\  to  (metres) 


60 


to 


~^0  (feet) 


X 

<Q 


-rt- 


U4I 


T~!— r 


“TT 


; 1 


-i  ' i 1 i 


TTTT 


TT 


: t 


I j i 


-Ji 


: i ;■ 


aL 
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t— t 


n- 


j.iX 


I • ; 


I : ; 


-rrrr 


TT 


20 


60 


%o 


/Vo 


at 

/I  INUTBS 


iVo 


^oo  ^ 


CALCULATIONS: 


K “ where:  0 =»  Hole  d i ameter  /5~.j2  cm  ( 6 m) 

^ d = Tube  diameter  ,^2-25"^  (ZX^Ti  n) 

3-Xs"  >^305^  ' anisotropy./ 

§'?<  1>0  5 7<  3>Ol_j  6 xn  ' ' K = Hydraulic  Conductivity 

L = Test  Length  ( jTXP  < n ) 

y Ti  = Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  63% 


= Time  for  Excess  to  Drop  from 

One  Bold  Line  to  the  Next  Bold  L ■ n.- 


Seconds 


m 

m 

m 


GROUNDWATER  SAMPLING 
FIELD  RECORD 


I® 


P1TEAU  & ASSOCIATES 

CEOTECHnicau  consultants 


VANCOUVER 


CalOart 


P c dou>  lee_  CtT-  P3) 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 
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2S  IS--2C 

m.o6 

\ r 

2L  It.-lc 

12.33 

lo.n 
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D<-ue4opeA-  P ie.2A)iN^-«4e.K  tv  lo<x‘i  1 IKOS,  . 
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h.3S 

I \ / O ' 

UvcAy-oUlc,  <io»s-c/L.  4‘?-sT~  j 

I0:^0 

0 

20.^^ 

C> . 04>  »vk 

Pv'i-iirov  C_fe»cA»  0 “7^5^. 

1 

2jOA\ 

4,. 03 

O 

2 

20.37 

5.3^ 

3 

20.3.5 

5.3? 

20.3^ 

5.7t 

S 
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5.35 

10 

20.31 

5.93 

15 

1 20.23 

5.SI 

2j0 

ID.  XI 

5.?9 

30 
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5.?? 
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5. 
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5.97 
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3?0 

20.01 

5. 03 

S:ro 

1330 

R.33 

5.00 
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13.00 

4.^*3 

^0  <^-^0 
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l?.0« 

3.^0 

I 

- 

Sheet  I of 


|a-6  Permeability  Test  Sheet 

est  Interval  2>*OS  to  ^5^  (metres) 

I O to  13  (feet) 


for  Test  No  K,  P-  I 


-CULATIONS: 


SITi 


^ 5^s 


Ln 


-1- 


K=  '3.3'x  lO 


Kmkjutes 

where:  0 » Hole  d ? ameter7P3  cm  ( i n) 
d = Tube  d i ameter  5.7S  cm  n) 


— s ISI. 


\ H = K„/Ky 


H = *=  ANISOTROPY 

K = Hydraulic  Conductivity 

L = Test  Length  ( 3 ^ cm  ( €0  in) 

Ti  = Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  6}% 

= Time  for  Excess  to  Drop  from 

One  Bold  Line  to  the  Next  Bold  Line 


seconds 
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■ 

p 

p 

p 

p 

p 

p 

p 
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p 
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p 

p 

p 

p 

p 

m 


P1TEAU  A ASSOCIATHS 
geotechnical  consultants 

VANCOUVER  Calgary 


PlK€.  dov-»lc,<^  (^lC~Pl) 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

q.^2 

D*~y 

2S  /S^50 

O^y 

1 27  9.00 

D^y 

Docfuw^  — 

T-lO 

0 mio 

0.20  w. 

CS(^^')TLd- 

1 

0.Z3 
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2 

0-^ 
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0.2? 
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0.3t 
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^0 

0.50 
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SO 
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1 

too 

0.9« 
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1.20 

3.73 

1 
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l.k<^ 

3.50 

1 
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3.03 

I z$  9 /r 

! + t5 

3.03 

/.9  ^ 

r l(,-is 
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1.  6^ 

|_  . <1.0O 

3.60 

I.3T 

1 3.0  q.^s 

^355 

3.  60 

1-3"! 
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1 
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L_ 

- 

GROUNDWATER  SAMPLING 
FIELD  RECORD 


I® 


PA-6 

rest  Interval  ^3 


Permeability  Test  Sheet  for  Test  No  |C 

'Rs-t-) 


Sheet  I of  Z_ 


to  __Jjt2_£3____(metres) 

■^3  to  ^ 2>  (feet) 
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1 ; ■ 


I 1 
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TT 


: : i I 
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— h-T- j 


T^r-r 


ittt 


I : i i 
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I j I 
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I I i 
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-Ji- 

•I  i ; 
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TT 
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7TTT 
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; I i i 


O 50  too  ISO  xoo  -V50  35o  ‘V50  500  550  600  6SO  =?oo 

ILCULATIONS:  K = Ln  ^ ZjK  xL  J where:  0 =■  Hole  diameter  |5,Xcm  ( g in) 


|2 

STfi 


s.xs 


Lk  ^ '5^ 


l5.^- 


3.  ^ \0 


- ^ 


d = Tube  d i ameter5^2^cm  (xo£^'n) 

M = ' ANISOTROPY  = I 

K = Hydraulic  Conductivity 

L = Test  Length  ( SX  cm  ( 6^0  i n) 

Ti  = Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  6}^ 

= Time  for  Excess  to  Drop  from 

One  Bold  Line  to  the  Next  Bold  Line 


2.0  1^6 Sg  seconds 


GROUNDWATER  SAMPLING 
FIELD  RECORD 


I® 


P1TEAU  A ASSOCIATES 

G60T6CHNICA(.  COM8CK.TANTS 


VANCOUVER 


CALOARY 


P i Ke  do  c/  I C K_  P 


DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 
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REMARKS 
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Permeability  Test  Sheet 

Interval  13-  ^ | to  I (met res) 
to  (feet) 


for  Test  No  i — P- 1 
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Test  Interval  to 


Permeability  Test  Sheet  for  Test  No  KA  P-V 
(metres) 


I O to  (3  (feet) 


O ToD  i-o  60  "SC  \oo 


- Hole  diaffveter /5.Z  cn>  ( ^ i n) 

- Tube  diameter^'.aScm 

-=  K„/K^  - ANISOTROPY  = I 

- Hydraulic  Conductivity 

- Test  Length  l^\_  cm  ( CO  in) 

- Time  Interval  for  Excess 

Head  ( h)  to  Decay  by  6}X 

= Time  for  Excess  to  Drop  from 

One  Bold  Line  to  the  Next  Bold  Line 
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GROUNDWATER  SAMPLING 
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geotechnical  C0N80LTAHTS 

■ VANCOUVER  Calgary 

PiKe^  C.(\)  pi) 

DATE 

AND 

TIME 

ELAPSED 

TIME 

WATER 

LEVEL 

DRAW- 

DOWN 

REMARKS 

A...22)  \0-kc 

10. ZZ^ 

Xk  w o 

10.  IL 

IS:^^ 

II. ss 

w<cf.w 

.2,6  .16 

M.  0« 

26  loT^ 

10.  n 

-4J 

6 

o 

10.  S2 

D*C^"v-»w_  Wy cA.\r<*j^  1 1 o cov^. 

IS-.20 

0 rr»cn 

IS.S? 

3.35k^ 

•^I'SlK-ak  1 s 

1 

13.  ?t 

3.35 

^ 

2 

13.85 

3.33 

3 

13.  gZ 

3.30 

13. 8\ 

3.Z5 

5 

13.81 

3.29 

10 

13.?? 

3.25 

15 

I3.?5 

3.23 

Pao 

13.?/ 

2.19 

30 

13.  L8 

3.  It 

28  <1/0 

890 

13.53) 

2.98 

/for 

1295 

IZ.ZO 

2.?8 

q*0O 

•2--3\  O 

12.7^ 

2.2T 

io  Cj.^0 

I2.0(o 

I.  59- 

- 

LCULATIONS: 


K - <j2  Ln 

STTi 


k= 


S.-xs 


L>.  1-24^  ^ I 


K.=  -1^.0  [o 


1 5- 





JxQ<^ 


MiJowrers 

where:  0 « Hole  diameter  ISJLcm  ( ^ i n ) 

d - Tube  d I ameter5~.T-S  cm  (X£fl^tn) 

M “ K«/K,.  - ANISOTROPY^  I 
n V 

K - Hydraulic  Conductivity 

L - Test  Length  ^ ) cm  (3^  in) 

Ti  “ Time  Interval  for  Excess 

Head  { h)  to  Decay  by  63t 
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0 LINER:  Yet  No  □ 




WAT 


/S'' 


Pump  Q 


Bailer  O 


Type: 


Static  water  4^.BS  C<^F<fc|> 


S.«  O.D. 


Weight: 


I.  O. 

IhL-l. 


Rate  of  yield: 


I.  G.  P. 


Duration  of  latt: 


Bottom  tet  at; 


^jg-1 


Pumping  level  or  bailing  level ; 


Perforated  from. 


53.IL 


fo 


5£jl 


Total  drawdown: 


How  perforated 


Knife  D 


- I.  t 


RecommerxJed  pump  temng; 


Torch 


Machine  O 


(Attach  readmit  of  any  detaiiad  pump  reettl 


Sire  perforattom 


0 SCREEN:  Ye,  □ 


CERTlflCATlQN 


WATER  WELL  DRILLER  (operator) 


Sire  I.  O.  (clear): 


Lfchgth;  ‘ 

— - 

Slot  lire: 

T op  at : 

Bottom  at ; 

Futingi  top. 


Fitting,  bottom. 


T-tut.«v«(l.*.a,-COtntrucied  under  direct 

tupervition  and  all  intof  rrvai  >on  given  ii  true 
to  the  b«t  of  rr^  knowledge  ><xj  be^-ef. 

A copy  of  tptv report  fvaybee^  ,i^oi*ed  to 
the  Owner,  ^ ^ 

Signature; 


0 .SAND.^ACKi  :V«  C - - No 


Dire— 


Sire 


0 ELECl  RtC  LOG r -Ye,-  - □ No  tr' 
Gerr-.r-i.i  [71  Electric  O 


v-.  PUMP; 

Yei  LJ  No 

Tvpe 

H P. 

Sla”R 

V'oh  nf* 

- 

C^OLI  0 ;>r- 

Li-Agrh 

lrt;jki-  j: 

- THIS  REPORT  TG  85  SUBMITTED 
WiTmN  eo’OAYSXFfER  WELr“ 
completion,  TO; 

COOTHOLLtflOF  '.VArER  RESOURCES 
'ALBcPTA  EM-^iRON'.iEr'JT 


:.:u.r:ER  RjiLOi^vG  ed.'.'Onton 


h- 


3P 

r;'  i , * 

- ■■-■  ■,  ••  -t  "• 

- .V?M  ‘ 

■ -^  | ■" ' /=  ■■-■ 

- -^:-' 

r_  r'^V''  33  J » 53 

9 f - 0 - : 

Vnit-. , r-^y  - 

‘ i 1 1 - 

. ^ ^ 1 ' r'  ^ 

' 'Ky /i."' V ■_• . 

5 'r^  V ' ']-':  - ^ 

.-,  -,  ^ 2.>,m1  |3"--  2:3  ;; 

" -t- 

^ >rt'  ' 

■■•-!S,^1.'f'»V.-  1 -•;?rs?-%'<^S^H 

^FIi|te:X^t-,^: 

44ii^Si|sas4sa«tf#^  ^v  - 

'irf  .:>  iA  h-!::--  ; . ; ; ^ - 

-^L-=  ~ 

'V, 1^69-^  ^ 

S-':  ■ . 

7 , ?l:4-:s.'fi§;:'.''f;  5r: 

i 


Mer.  -H. Tp. V.3 R.  -Sec.  *?..3 M or  LSD  ..iljLl..T..{«..-..Identification  No. 

Co-ordmates  >3i55  3<*.?.O...UU Altitude 

Iheet  No.  ContenU  — - — ..... 


I WELL  AND  BOREHOI^  DATA 

■ Owner  6Vo-\^\.c,^>  C3vl.C,o  Address  CoAc^ext^  Date 

Driller  Type  of  Rig 

Completed  Depth  of  Well 


Water-Bearing  Intervals  Depth  to  Water 


From  to 

From  AO  to 

From  to 

From  to 


Depth  to  water  in  Finished  Well 


Well  Construction 

(a)  Slotted  casing  Prom  to 

(b)  Open  hole  From  to 

(c)  Screen  From  to 

(d)  Dug 

(e)  Bored 


AQUIFER  TESTS 


Test  rate 

igpm 

Transmissivity  .< 

' Apparent 
Bail  Test 
Pump  Test 

Recovery 

Equivalent 

CHEMISTRY 

ppm 

% 

Total  solids  

Mg  

Hardness  

Ca  

Ca  

Ga+Mg  

Mg 

Na+K  

Sulfates(S04)  

Chlorides  

Chlorides  

CO.+HCO. 

CO.+HCO. 

SO.  • . . _ _ 

Alkalinity  

Nitrate  (NOi)  

Iron  

Fluorine  

Comments : 

Original  available  drawdown  

Qw,  from  pump  test  

(estimated  well  yield) 

Storage  Coeff. at  ri  

at  r.  

at  r.  

LITHOLOGY  8TRAT. 


CQ 


Mer.  Tp. /i  R.  . Sec.  y*  or  LSD  Identification  No. 

Co-ordinates  ^.7  ir. Altitude  

Map  Sheet  No.  T2..r...I (£  Contents CHW  


FIELD  OBSERVATIONS: 
Type  of  observation 
Comments : 


Date 


Observed  by; 


WELL  AND  BOREHOLE  DATA 

Owner  Ou^ca^  Address 

Driller  

Completed  Depth  of  Well  ‘ 


5L '.'C  ly 

Type  of  Rig  .. 


Water-Bearing  Intervals  Depth  to  Water 
From  to 


From 

From 

From 


to 

to 

to 


Well  Construction 

(a)  Slotted  casing  From 

(b)  Open  hole  From 

(c)  Screen  From 

(d)  Dug 

(e)  Bored 


Depth  to  water  in  Finished  Well 

(3wvo' ) 


AQUIFER  TESTS 
Test  rate 


Transmissivity 


igpm  Original  available  drawdown  

" Apparent  Q.o,  from  pump  test  

Bail  Test  (estimated  well  yield) 

Pump  Test  Storage  Coeff. at  ri 

Recovery  at  Ti 

Equivalent at  r. 


CHEMISTRY  ^ 


LITHOLOGY 


STRAT. 


% 


Total  solids 

Hardness  ^..9. 

Ca 
Mg 

Sul  fates  (SO4) 
Chlorides 
COr+HCO. 

Alkalinity 
Nitrate  (NO.) 

Iron 

Fluorine  . 

Sjc  31S  p 

Comments : 


95 

%.o 


Mg 

Ca 

Ca+Mg 

Na-fK 

Chlorides 

CO.+HCOi 

SO. 


ir....... 

/*v. 


L 


Si>  oLx. 
V- 


R 3 R 


i 


w 


/diberra 

GNVIRONMENr 

b.irm  S<  irfMi.o  .(M«J  Licensing  OlviMon 

((D  VVELL  CONTRACTOR 


WATER  WELL  DRILLERS 


Z-4^^ 


0 


WELL  OWNER 


A<lrt-«-\'. 


LOCATION 


/>/A 


1 

'-"x. 

.<<%!  o» 

34- 

1 

/3 

1 

1 

f.’jrk  Wi*ii  looX'on  jn  "X"  lO  c1i«qrjm 


. /Ayr.  G ./-7  7 

OESiCN:  _ 

OTTYPE  of  WELL; 

Motai-y  Ooi-ed  Q Cao‘y  tool  G 

J»*l  U OoQ  G Oth*^  C-' 

?;vo  hn'y  Sl.ni -t1  fjsin.] 

i -t'-o  '.j  Gr.iy>-i  CMCK  J 

O^am-.-r  ol  ho  - S'/A 

Cijy  J Sj*^<i  lJ 

0TYPE  OF  WORK; 

'vV«ll  -jft.  Dyypyn  □ 

^.'condition  G AoaocJoo  G 

Saf'ilS'oni'  Shai<  L_>  Coal  ' G 

Oaoth  to  lOO  o»  'orOtoc  k A-/.* 

Total  dyoih  ^ 

<1>ROPOSEO  USE; 

Oom»^t.C  ^ Stock  Imivtion  Q 

Mon.i-ioal  G Inrivjttriai  G Tatt  Q 

</)  CASING 

Typ.  / -T. 

S.xeO  O ^ Wall  ih.cknrtt  / SS 

t.)  FOP 

Df 

mation  log 

ESCRIPTION 

Ote  Wey  to  fotmation 

Wt  pyf  ft.  / .S 

Sottomtatai.  / *7 

' 

Oypih  in  F e*t 

0 SEAL;  Y«  ^ No  O I 

from 

to 

Packer  G Giovji  G Driven 

GtoooO 

SAr'Xry  CL/^.'f 

Loosh  G PijiJdieiJ  ^la  V C • , 

^ cjis 

t>orh  of  teal  / ^ 

?/ 

9/ 

7 

SAhfiLE  ' 

©kiNER;  VetV:^^^o’G 

' 1 

i ' 

jvp> . jf-  eL. 

( f/l-zs.p.r^.^ 

S.TeOO  -AV-Z.  ' O A'  /4- 

W-qht 

J9B 

Sof.om  »et  at  '■ 

f 

S/}p^x>5rj^A 

Perforated  from 

Ho*y  perforated  <oiU..i^ 

4Li> 

Torch  ^ fAachin*  G 

Sxa  perforaiioot.  m by 

0 SCREEN:  Y-t  G 

Make;  , ' . ."• 

Material 

S.xe  1.  0.  k'ear) 

Slot  si2e : . * 

Topaf  Sottomat.  ^ 

Fittirigt  top  ',  - 

F.ttirvgt  bottom 

0 SAND  PACK;  Yet  □ No  >C 

S'Xe  Amount 

1 

L'Sl  PUMP.  Yet  □ No  *;A. 

r ui  D 

1 VO«-  Fi  r 

Sixe;  Voltyqe 

0 ELECTRIC  LOG;  Vt  C No  VC 

Drop  pipe  H2*  Lanoth  ^ 

GaFAmi  Q 'El^rTc'^G  

t *'Tak«  ;»t 

X 

NW 

NE 

sw 

SE 

1 SOi;aR£  mile 


0 WATER  QUALITY 


Hard  □ .Mediu -1  Hard  G 

Soft  G 

Tu'h.C  □ 

Chem.cal  Aoalytit 

Yet  G 1 1~ 

X 

0 

z 

Bacterial  Anaiytu. 

:sl 

No 

' 

; -:  5 

0 WATER  TEST: 

Pumpr^ 

Ba.Ier  O 

Stat ic  water  level 



Rate  of  yield; 

j 

1 

5ti 

G.  F.  M. 

DuratKjn  of  IfrTl: 


3- 


k'jop*ng  ievi»i  cK  bailing  i»vyI 

Tout  dravM:>own: 


RfcomrrwiodKJ  pumo  t*t(inq 


(Attach  aadingt  ol  any  C)rtail«t1  Pump  tfitil 


Xi 


CERTIFICATION 


0 WAT^R  WELL  DRILLER  (opffatof) 


Thit^a^yyjl  COrr\XruCl€<i  Ui-Kjer  rny  d-Qt-Ct 
'^^>on  aix5  all  inhsf mat lon  9'»y<'  *i  tri#y 
fo  the  brst  of  my  koowMoqa  afxJ  b*i-y». 

A coDv  of  th.»  rtwa  hat  t -*o  tupohyp  to 
thy  o. 


S*QO»t  V 
Dal « . 


^2^-. 


THIS  REPORT  TO  BE  SUS'^lTTED 
V/ITHIN  60  DAYS  AFTER  WELL 
COMPLETION.  "^O: 

controller  OF  WATER  RESOURCES 
alberta  environment* 
.M(LN£8  BUILDING.  EDMONTON 


POLLUnOfi  CONTROL  DIVISION 
LAaO;TATORV 
p O BOX  4«9 

tovO'^roN.  alberta 
rsj  2-u 


/dlborra 


ENVIRONMENT 


Lab.  Mo. 


Location  of  Sample: 


SuDply 


CHEMICAL  WATER  ANALYSIS  REQUEST 

(For  Water  lnter>ded  For  Human  Conuimption) 

1) i d.  


Routine  Analysis 

F only 

c 

NO^+T  only 

□ 

Other  

(ADDRESS) 


(CITY  ^ VtLLAGEI 

(TfccEPHONE) 


Lj  Public  "^upply  Location  ...*??,.  . . o Section  Town>hip  Range  W Meridian 

Submitted  by.  . fl.  .c. . Al . . 2i (l  Phone  


fc.r!  . 


■?>.c 


!<?,  i 


Results  to  Meolih  Unit  f3^ 

Ao.n/e  LTl  or  




Oate  Sampled:  . 
Source  of  Sampi 


(NAME  Of  STREAM,  DUGOUT,  WELL.  TAP,  ETC.) 

Well  Depth  ...  P C.  . feet,  D'  pth  to  Water  Level  feet. 


Well  Completion  , c! .T  t .fJ.r^. 

I OR  I L LED,  DUG,  SCREENED.  ETC.) 

Reason  for  Sample:  G^TolDetermine  Suitability  for  Drinking  Purposes 


Other  (Specify) 


Sampled  by 


CMEV,  analysis  REPORT 
LOCATION  : graham  O* 
LAO  NC.  11E60-W 


PARAMETER 

PH 

CALC  I UM 
SOD  IiJM 
I RON 

N02  -E  N03 
CHLOR  lOE 
FLUOR  I OF. 

R I C ARRONA  T E 
ALK  AL  I fJ  I YY 

R AL  ANCe 


CODE 

1 030 IL 
20  1 0 51. 
1 1 1 U3L 
25 102L 
07 105L 
1 7203L 
0?1 07l 
06201L 
I 0 1 0 1 L 


CHIN 
DATE  REC  D 

MG/L 


I . 09 


8. 6 
33. 
388. 
0,1  ^ 
5.2 
3 O , 

1 . A 6 
515. 

A3  r' . 


27/10/77 

PARAMETER 


DATE  COMPLETED 
CODE 


CONDUCT  IV  I TY 
MAGNE  S I UM 
POTASSIUM 
SILICA 
N I TR  I TE 
sulfate  • 
Carpqnatf 
HARDNESS  T 
TDS 


020A1L 
121 02L 
1 9 1 0 3L 
1 A 1 02L 
07205L 
\ 53  OSL 
0530IL 
I 050AL 
00205L 


A/ll /77 

MG/L 

1 350  . 

22. 

3.2 

9.  A 

0.1* 

A2  A . 

6. 

17  3. 

118  3. 


* INDICATES  CDNCENTRAT I ON  LESS  THAN  . CONDUCTIVITY  REPORTED  I N^  _ 

M I CR  cs  I F MENS/ CM  , PH  IN  PH  UMTS.  ALKALINITY  AND  ^ ^ §5  ^ T 

— AS  r-‘  r.  rrtTT--;  ;■  .t,.  ; tT.  S„_;  ... 


T n T .S' 

r.'I  rr.  I TL 

' J ( T O A r ■" 


r>  I sscL  v 


■ CL  1 r< 


CEF  r I r I FO 
t'T.E.  KORTSC 


head,  l a n n r a t-  f:  d y 


FIELD  OBSERVATIONS 
TTpe  of  observation 
Comments: 


Date 


Observed  bj: 


o 

a 

o 


WELL  AND  BOREHOLE  DATA 

Owner  Address 

Driller 

Completed  Depth  of  Well  7 


ST  /1  V €:  L 

Type  of  Rig 


Date 


'O 
S -X3 


p 

CO 

p 


Water-Bearing  Intervals  Depth  to  Water 


Prom 

Prom 

Prom 

Prom 


to 

to 

to 

to 


Depth  to  water  in  Pinished  Well  6?  O 


AOPiFF.R  TFSTS 


Well  Construction 

(a)  Slotted  casing  From 

(b)  Open  hole  From 

(c)  Screen  From 

(d)  Dug 

(e)  Bored 

Water  Temp 


to 

to 

to 


si 

CQ 

Oo 


Pi 


ifi 


i 


a 

S 

a 

o 

O 


o 

CO 

c, 

03 


Typo 
Pump  Test 
Bail  Test 
Recovery  Test 
Apparent-Yield  Test 


CHEMISTRY  ag-i  9 1 

Calcium 

Magnesium 

Sodium 

Potassium 

Iron 

Nitrate  (NO-i 
Chloride 
Sulfate  (SO”i 
Fluoride 
Carbonate  i('0“) 
Bicarbonate  'IK'Oo 
Silica  (H,SiO  i 
Hardness  (asfCaC'O  » 
Alkalinity  (a.s  ('aCO  i 

Total  Solids  ppm 

Conduct,  at  25'C  lab 
pH  lab 

Cation:  Anion  Balance 
Total  v^oTids  Balance 


rransmissivitv 


Q 


ppm 

3 

a 

0.<8 

O.o7 

^0 
/ Z o 

<.otr 

>k//V 

lo-oo  field 

9 • ^ field 


o;  iH 


epm  y, 

3 

9. 

9-3 


4^^  2 

(o 

(o  I 


Test  rate  for 

Total  Drawdown 
Original  available  drawdown 
Storage  Coeff.  at  r, 

at  r 
at  r 

LITHOLOGY 


y-7 


Comments : 


e»»— Wiw#  ' K'' 

i'  "r  .^EMIiM^ 

U'^^'il-.  '^A,*i™o-bJ'«.v . ,.-,.i£'  ,,. , '■  ' K e* 


%-.;;;  , 

>:.-’Slfc^»mj 


i'S! 


f 


■*;  riiwivfjK'^  • &*’ 

inulk9h$»^  ^ 


^ M «»m|V‘^  8 

lt>fto!«»4Uftr1  ,,,^J| 

4,  , ’'“W  "I 

pVt^*l4VH'/l 

;13|J  * '»<'?#*-) 

•0^^  my^i&  ^ 

<-0  Jl  •>Ti,  :.7.?H''^  ^■ 


to 


» 

■'Hr 

■1^ 


••  fiV  '/*i  r - J| 


, Jj  ^ |,  0-; ^ 


si 


}f;>r  .-tuMliiwflA  ■ 5 ‘5 

© C |C 


OU  C^‘1*  Jr/uiWii  > I 
H<1  W 

K'i*''*’^,.  >•.  «A 


|»J(»*T  f.f  :v06l,.  ,,  . , ..  ^ ^ «»'<  ,,^ 


..:i'  - 


S‘ii?:li-;1 


Vi 


WATER  WELL  DRILLERS  REPORT 


ENVIRONMENT 


T 


TH«S  REPORT  TO  BE  SUBMITTED 
WITHIN  60  DAYS  AFTER  WELL 
COMPLETION.  TO:  ' 


CXRECTOR  OF  EARTH  SCIENCE 
ALBERTA  ENVIRONM 


WELL  CONTRACTOR 


WELL  OWNER 


LOCATION 


% 

a^l7 


71  TV 


LL  !;T^ 

0^j\J  aP 


M*r1(  Well  locjlK>r«  with  mn  "X"  in  diA^rum  b«knM 


WELL  COMPLETION  DATA 


DESIGN; 


Oat*  itartad 


Date  compietad  J-U. 


,9^ 

19  <£J> 


0(.»eo  holf  LJ  Slottnd  casinq 


Set  ten  U 


Gravrl  pack  Q 


Diamvief  o'  t-oie: 


6" 


TYPE  OF  WELL: 

Rotary  Sored  C]  Cable  tool 

□ 


Bottorrifd  m yC^ay  Lj  Sarvd  Q 


Dug  G 


^ Shale  ^ Coal  □ 


Other 


Depth  to  toool  btjdrock 


jT<^ 


TYPE  OF  WOR^ 

New  Wall  Deepen  Q 

Recondition  D Abandon  Q 


-Os 


>t  I 

NW- 

t 

1 

1 

! 

1 

NE 

I 

1 

1 

( 

1 

j 

1 

5E 

1 

sw 

1 

t 

1 

1 

CASING; 


PROPOSEOl^.  _ 

Oorne^lic  C&^  Stock  Q :rri9ation 

Municipal  Q Iriduitrial  G Teti  LJ 


I SQUARE  MILE 


FORMATION  LOG 
DESCRIPTION 


Depth  m r i 


Irom 


232 


tlh: 


Lhe  key  to  fonnati 


SMuCx 


S<trO  O ^ th>ckr 


Wt.  per  ft 


WATER  QUALITY 


SEAL;  Yei  No  G 

Packer  G Grout  G Dnven 


Looie  G Puddlr^l  dev  i.J 


Dept  h ol  k«al 


-Sio.p' 


LINER;  Yes 


No  Q 


T Vf>e 


4 r y /< 


^tnrrt,  . n G— 


2 


Weight 


BottCHTi  at  /zr 


Too  at  ^ n 


Pertorated  Irom:  to  / 7 />\ 


How  perlorated 


Xnife 


Torch 


Machine  G 


Si/e  perforations 


Hard  □ 

Medium  Hard 

Soft  G 

Turbid  Q 

Chemical  Analykit: 

Yet 

No  G 

. Bacterial  Analykit- 

Yet  G 

No  G 

WATER  TEST: 

Pump  Q 

Bailer  □ 

Static  w»ftef  level 

Rate  of  yield 

1.  G.  P M. 

Dural  on  of  test. 

mm. 

Pumpng  level  or  bailirsg  ;<vei 

TpLif  OarvOown  at  eno  of  leal 

Piano  vefiirv)  tt 

(GPU 

Aocaonai  Vako  Test  IntortviatiCin  Atlacreo 

Yet(© 

by  / Z-*Ti 


SCREEN; 


CERTIFICATION 


Make 


WATER  WELL  DRILLER  (operator) 


I O I'cle.irl 


T Op  at 
^ .tt  .n<5",  top 


ll.n^s  boMom 


SAND  PACK 

Yes  ' J 

“777^- 

Sue 

Am.joni 

PUMP 

Y ; 

No 

Type 

H P 

Si/p 

V-.,iiau.- 

Olop  pipe  sue 

Le- 

*jth  ~ ' 

This  well  wat  conitructed  under  rr , direct 
sup-fvison  arid  all  mlormat  on  a.v»"'  s true 
to  the  best  ol  my  krsowiedge  anrj  (>e!  .d. 

A copy  of  this  report  has  been  supo'ied  to 

:r:  ^y/ 

Date  13 


.WELL  OWNER 


Alberta  Enr<ronm*nt  Copy 


fv>Mr.  'vi  ft"?‘ 


•‘i  ft? 


/Jlbsria 

ENVIRONMENT 


« No  CHEMICAL  WATER  ANALYSIS  REQUEST 

Date  Rec'd  

Rroject  CixJo  No 

History 

Location  of  Sample;  ^ 

^..cc.rr)d.c^ 

(NAME)  (STREET) 

(TELCeMONE) 

NB*  Location  Vi  Section  Townstnp  .. J.i Rar^ge  . W Mendian 

Source  of  Sample  V'-*-*-'*-*- 

(STREAM  OUGGUT,  WELL.  TAP,  ETC  ) 

NB*  Well  D Depth  feet.  Depth  to  Water  Level feet. 


.C.  !.^  -rr.  

(CtTV.  TOWN.  VILLAGE) 


tfJViRONMCNTAL  PSOTECTtON  S£«V»C£S 
EAniH  SCIENCES  DIVISION 
TECMNiCAI.  OEVF.LOPMEfrfT  IMtANCH 
COUSINS  BUH.CMNG.  LETHBHIOGE.  ALBE«TA 
T1J  4B3  phone  339-S322 


Cl 


Well  Completion 

Submitted  ; 


(OniLLf.  n OUG.  sc  RE  FN.  SE  TTLINO  ETC.) 

Phone 


(ADDRESS) 

Results  to;  Al>ove  D or  

Date  ol  Sairiple  Sampler's  Comments;  

Reason  for  Sample;  HUMAN  CONSUMPT  ION  [ 1 For  Interpretation  Contact  Local  Heahh  Unit 

LI VESTOCK  CONSUMPTION  [~1  For  Interpretation  Contact  Local  Veterinarian 
IRRIGATION  □ for  Interpretation  Contact  Irrigation  Specialist 


CHEMICAL  WATER  ANALYSIS  REPORT 


Analyst''. 

Date  Completed 

g? 

EC  0, 

pH  8» 

S>», " 

Sample 
Retulit 
mp  ' L 
(ppm) 

Car^ad•an 
Drinking 
Water 
Standarda 
mg/L  (ppm) 

Sampla 

Raetata 

mg/L 

Ippm) 

DrW^king 
Water 
Standarda 
mg/L  (ppm) 

Ca  Icium 

N E • 

Ca 

Mg 

CaCO^ 

Na 

Iron 

Fluoride 

0 3 

Fe 

Magnesium 
Hardness.  Total 

150 

15 

F 

500 

Sulphate 
CHlof  kJc 

500 

SO 

Sodium 

300 

250 

Cl 

Potassium 

N E 

K 

N ‘rate -Nitrogen  Plus 
Nitrite  Nitrogen 

<C' . O ^ 

Carbonate 

N e 

CO., 

100 

N 

B«ca;  bonaie 

N E 

HCO., 

0\  .7.0 

(^5 

3 

AiEalmity.  T otai 
(T  Aik  1 

500 

CaCO^ 

Total  Dissolved 
SolKfs  (TOS) 

^ , 

1000 

. 


L/if-orarnrY  Comments 


HJJ,.,  V y,r>  I '■/  ' J 'V<>  4A '■  :■  ■■‘■■*V*0(>1*V'’  k 
.V,V  : V:0,ii::.7  MfrtAJi 

■■''•M.  * •>  • -•  ■V.'W^>'>I7 
'7j .» '--V 

■ ■ A 


r"'.J 

Ml 

tfc^4M^OII»v>43 


s® 


...txVjV-  ‘ 


-r  » • . • 


y.vv-- 

.:■ ;% ' 9' 


:'^:3Ai  :P4t!i'-  •Jii^  4 


;:  j*4 o 


3(f?A-?'  f;|i  ?.  ’i'  '•.  ,,  . „ ,,,. ., ,.,.  -r^-,  irjifc  ' If 


.^..,»l,  „..>^»'l>,  i>.,.  ' ...... 

■If 


■ ■‘  .iSk^-S  v^i.-.- jr^  k'il 

.rVl  , ' 


.■i\., . •.  k , .. . 0 ».yk'''''“'^ 


.: . 

■'  «0,;r>.n  •"i 


I 1-iI  L 

-M.  ./!.' 


li:’ 


*T‘*Wt>il^  .ti  i3Mk»rvflO  r>ot’**A»'^*'''*''  ' 


'N®  ,.o:,. 


&:m 


^ ;,’?..  n*if 


«f(« 

fHHiij'i  > 


.'Vj 


't.sn  u. 

»k.  MO  I 

«l/«'  ^ 

, .“♦!  tiiv< 


*4(NI^**>*,  .)>|tf'..l  *'vv.,  .,  . 


"'mN 


O'  M<J*  f.’' . •■  .t . ■' , ^ ^ ^ 

«*«v*ri,e*vV»  v:>  • •■’aO  'iw»i)i«»4c,.'*wt  **»^  ,|3.  v<tC''r*K'’H»M<i^>p  >0 f ^ .^'‘I^V'^j^] 


V?^LL  AND  BOREHOLE  DATA 


Owner 

Driller 

Completed  Depth  of  Well 


Address 


Type  of  Rig  _ 


Date 


Water-Bearing  Intervals  Depth  to  Water 


Prom  to 

Prom  to 

P rom  to 

Prom  to 


Deptii  to  water  in  Pinished  Well 


Well  Constmction 

(a)  Slotted  casing  Prom 

(b)  Open  hole  From 

(c)  Screen  From 

(d)  Dug 

(e)  Bored 


aqdifer  tests 

Test  rate 


Transmissi  vity 


jgpm 

" Apparent  

Bail  Teat 

. Pump  Test 

Recovery 
[ Equivalent  


CHEMISTRY 

ppm 


Total  solids  73.6  Mg 

Hardness  3 Ca 


Ca 

..  . - 

Ca+Mg 

Mg 

Na+K 

SuJfatesCSOO  <^73 

Chlorides 

Chlorides 

GO.+HCO. 

CO.+HCO. 

SO. 

Alkalinity 

Nitrate  (NO.) 

Iron 

o,a</ 

Fluorine 

^■lO 

% 


6' 

3 

yZ 


Original  available  drawdo^m 
from  pump  test 
(estimated  well  yield) 

Storage  Coeff. r, 

- at  Tt  

- - at  r. 


LITHOLOGY  8TRAT 


Comments : 


\\ 


& 


CHEMICAL  ANALYSIS  REQUEST 

DRINKING  WATER  FOR  HUMAN  CONSUMPTION 


Lab.  No 

Source  of  Sample 


13, MU' 


Rouitne  Anafysi* 
Fkiorklo  {only) 
Nitrate  (only! 
Other  


'ENLy  b bKou>  f^ 

kjress) 

?.d./h^  /isy-  CLA-KeS^Ljiyj 


(postal  code) 


/ 


Private 
D Public  Sup>piy 


Date  Sampled 
Submitted  by 


Location 


V«  Section 


3y  /3 

Township  .'z. 


(telephone! 

« 4 

Range  3T^.,  .w T^^Merid.an 


'^eet  Tap  □ 


Well  LK  Depth 
Other  (identify) 


Sanrpled  by 


m 


Chinb'.'X  iji'-' 

i'ict  /27 
f/ui  ILtdf'.od. 

(address) 


Phone 


Health  Unit  to  Receive  Results 


Plej^so  See  Reverse  Side  for  Additional  Information 


CHEK.  A.’JALYSIS  RfPCPT 


LCCATiON  : bnowN  v o-- 


LAB  NC.  13AAf- 

u c A t r 

1 r c r 

12/11/F2  DATE 

CCP.PLETEC 

29/1 1/82 

P AHAKL  TER 

CCC  E 

P ( /L 

par.^meIEF 

CODE 

MG/L 

PH 

1 n 3 C 1 L 

P . G 

CGN.^bCTI  VI  T Y 

C2CRII  1 

IRON 

2A3PUL 

0.12 

T ns 

C0  2G  5! 

CALC  I t'K 

2('  1 1 OL 

A 1 . 

F A GNE  S I I'K 

1 2 3 f 3 L 

' ■ . 

HARD'iESS  T 

1-^  C02L 

17?. 

SCO] UM 

1 1 1 C 3 L 

190  . 

P C 7 A S S I U 

r->  1 G 3 L 

3.2 

SILICA 

1 R 1 C2  L 

8.2 

NC2  ♦ rc3 

G 7 1 0 M 

0.25 

N r T P I 7 E 

C 72C  5L 

C .05* 

F LUOR ICE 

0 S 1 0 7 L 

0.^8 

CHLORITE 

1 7 2 C 3 L 

A . 

sulfate 

1 T i C 6 L 

27  5. 

C A F E C O'  A 7 E 

UC2C  IL 

^ 1 £- 

CARBONATE 

0 F 3 C 1 L 

1 A . 

ALKALINITY  7- 

1 010  IL 

36?. 

SUr  GF  CATICN.S 

n .79 

s 

U:'  OP  Ab 

1 1 > .S  S 13.21 

R A L A fvT.  E G . 6 S 

* I C I C A 7 E S C L f . C ^ 7 ^ A T i 

r 1 

L^S^  TP 

A b . C C r.  [ 1*  C I I V 1 7 Y 

REPO- TEC  IN 

H I C R C S I E K E N S / C 

, PHI*: 

FH 

u r. ! 7 S . 

ALKALINITY  A b-  C H A 

r.()NES3;  EXPRESSED 

AS  CALC  I LT,  CA  RFC*;  A 71  . 

N I T 

R'llt  Af.r 

b ITS  ate  NITF.  I7L 

E X F F F S S E D 

AS  N. 

w*...  r.oTE: 

LC  VALL’F. 

IDS  - TOTAL 

r ] b s r L V E L 

.'^OL  I ^-S 

' 

r,  0 ;>  r M T p I T t 

LG.'  r MTPATr  > 

/.Ocu 

CEtTIFirh.,: fck 

Gi.LK.Lrt  lea:.,  ai.alysis 

SLCTM.'-  , Cr-."3STiY  WIF^- 
ALITATA  f.\V  I PO  b 1 ;.L  C L b T i'.i 


•;:s''ij**3!!s»^yri^  'iis^®. 


I'''*M<^1  .r! 
T }.  ' ^liM 


tK-*. 


1 


1."'.'/^  '^*1 
‘H 


v^-ri  S2  iL(4 

i«,o  n>«4  lA 


' • I’  ▼4ft''  ' ^ iSWiraBB  ’iV*^  "^1;  k I 

JSia^  vt  1 .nr  i4  1 1 1 1?  II 1 i • i I*  IT  ' n f 1 ‘ I ! ' u ^ i ^A  1 4 lU  ? i ^ li  I A 
f*  Hi ? *1  A'flkt'  ‘4  i*'^  IvUl'A'*  ’'^''■'A^-'  Jf'  T I ‘-M  J'^ J il'  •:  I *'▼**  , H > J"  ’ 5 t ,y  1^!/  I ^ 


■ J 


bT  ,u-  ^ 

iW)-»  , 3l'j>  ^ 'fcA‘  • ♦ 4 - if  • • <*>*4.,*'  • i '-, 

''‘’VjW*  1,  I’*'  *,  •'  '''“^  '■''  ' 


is 


. ^ 

.a 

«4ia.*ulAW  '1* 


fU 


,.  ..  s« .- . 

3S1  nTtJ,i  ♦•'••'•••x- 

vi-ijvVt  .n^iinn 

K inui*  ’ 

•5Tfci>n>A  T r.  >.T 


rOAM  E s OAS  I 


ydiberia 

ENVIRONWEMT 


environmental  protection  serv»ces 
earth  sciences  division 

TECHNICAL  DEVELOPMENT  BRANCH 
COUSINS  BUILDING.  LETHBRIDGE.  ALBERTA 
T1J  4B3  PHONE  329  S322 


Lab  No  L , . CHEMICAL  WATER  ANALYSIS  REQUEST 

0.„Becb  

Project  C(Kle  No 


History 

Locdtion  of  Sample:  ^ 

iLerdn ~^>r:o.ron 

(nKmc  ) 


NB*  Location 


Section 





I ^ 

ToLMiship  . Range 


w ^..A. 


Mendiars 


Source  of  Sample 


Submitted  by 


Results  to: 

Date  of  Sample: 


ISIHCAM  OUGOUt  well  tap  CTC  1 

NB*  VVt’li  (3  Oi'iTT'i  .(QQ. fi.-et,  Depth  :o  VVatei  Level 

W<-n  Coinpleiioii  driHeci  cxtcui  l.dd^'l. 

/^C 


37 


feet. 


DPiLLeO.  OUG.SCnetN.GeTTL'NG  ETC.) 

Phone . 


/ dcckx,  :Auy  f)A.y^. 

/ I Aon  RF  SS) 


Aljove  0 oy'  ./  

7.C  ho/dZ. 


Sampler's  Comments: 


Reason  for  Sample  HUM.At>J  COInISUMPTiON  1 J Tor  Interpretation  Contact  Local  Health  Unit 

LIVESTOCK  CONSUMPTION  □ For  Interpretation  Contact  Local  Veterinarian 

n 


IRRIGATION 


-or  Interpretation  Contact  Irrigation  Specialist 


CHEMICAL  WATER  ANALYSIS  REPORT 


Analysis 

?2 

Date  Completed 

PH  3 

Canadian 

Sumpie 

Ofinking 

BrrsiiltS 

Water 

mg  L 

Standard! 

(ppm) 

mg-  L (ppm) 

Calcium 

N E * 

Ca 

Magnesiun-, 

A 

150 

Mg 

Hardness  T Mai 

idQ 

500 

CaCO.^ 

Sodium 

Zl  z 

300 

Na 

Potassium 

3. 

ME 

K 

Carbonate 

D. 

N E 

CO- 

Bicarbonate 

m. 

N.E 

d 

HCO^ 

. AtLahnitv  Total.,_.  

(T  Aik  1 



._.500 

CaCO^ 

EC 

SAfl  . , (o'^l 

m S>«<Tvf»AC/C/T» 

Can*<5t*n 

Samp4« 

RaaoHa 

mg/L 

Onnkiog 

Wat^ 

Standards 

(ppm) 

nvg/L  (ppm) 

Iron 

dM.^ 

0 3 

Fe 

Fluoride 

oML 

1 5 

F 

Sulphate 

3.Q.Z 

500 

Chloride 

NnVate-Nitrogen  Plus 

2.,..,. 

250 

Cl 

Nitrite-Nitro^en 

<vO,aS:^ 

10  0 

N 

Tuja)  T)issclveJ 

Cn.o'S” 

1000 

Solids  (TOS) 

1 


nON  C\/N  f 
«;.osATo  ■ 

?<» 


I .'Lotio.'i  o*  Sjmpl 

f 


/'  ,/.7 

■ i'll- '''"I'  / /'■' 

: 't/p-  n t'-',  .... 


./"a 


CHEMiCAL  WATER  a.'IALYSIS  REQUEST 

(For  S'Aiter  fiUenriiil  Fo-  H'.'inan  Consuirptio.n) 


l'A.'Ly^U.jy--5Ur- 


O.’h..*:  . J.  . , 

( C 1 T . 1 r>  y/N"  V I ■.  L A O F ' / 


{■_  Pfivit*'  Supply 
- f’uhl  c Stjppl  ,' 

rip^d  liy.  

':  -h  Ur. 

AIk.v-  ■ .] 

■ 7 3 ! 'Ip'fCl  ■ 

-I.  C ■ of  E'3Ti;pl-. 


Lojci'ion 


//j^  U Secl.OM  ,3£> 

c7;3su'-- ./TTz#  . V.y 

3::  . 3X!  ^ 3;/ /Vv’a.'/ 


/3 


( I t lC>"MO.' 


Rj 


.0--  ^8  w . 

/.. 


d‘  in 


M ',^--1 


) Dopih 


I ij  I' 


(-r:  sr'HiAXp  DUrOCrUF, 

feet,  Dep:h  to  Woiei  L 


.£  L r , T AC,  r Tc  ) 


Cornpl.j  .') 
■.  .'Pie: 


L-i  Lev  .M  / . , 

Llhd 


feet 


r o 'I  ,Tii  So. 
Otti  (Spvc  .fv) 


(O-Oi  t'O.  OUG.'^^ent  tNFr).  fIC 

P>.  .o..-. 


P'.-.l  by 


> - Ay  „ 


CHEM.  ANALYSIS  REPORT 
l.GCATICN  : BROWN  V.  1 

LAH  NO.  6A19-W  DATE 

CHIN 
REC  D 

27/06/-’7  DATE 

COMPLETED 

5/  : 

f^AR.\y  EVER 

CODE 

MC/L 

PAR AMFT  ER 

CODE 

MG/L 

PM 

i 0301 L 

8.5 

CONDUCT  I V ITY 

02041L 

1960  . 

CALCIUM 

30  \ 0 5L 

5 . 

H AGNESI UM 

121 02L 

A • 

SODIUM 

1 1 1 03L 

A 26  . 

POTASS lUM 

191  03L 

2 . 4 

JPO.N 

26  302L 

C . 56 

SILICA 

1 Al 02L 

16.6 

rJ02  + NG3 

07 105L 

0 . 1 ♦ 

N I TRITE 

072C5L 

0.1' 

Ch-:^UR  r DE 

\ 72  C3L 

185. 

SULFATE 

1 6 3 C 6L 

279. 

r LUOR IDE 

09 1 07l 

0.38 

CARBCNA  TE 

06301L 

5 . « 

LI  CAP.DQNATE 

05201L 

A75  . 

HARDNESS  T 

1 OcC  AL 

29. 

At..LALIMlTY  T 

1 0 1 0 1 L 

3 9S  , 

TOS 

002C5L 

1139. 

EAL.£*fJCt. 

“ INDICATES 

1.01 

CG.UCENT  RAT  ION 

LESS  T 

HAN  . CONDUCT  IV  IT r 

REPORTED 

IN 

.MIC^IOL  lEMEN  S/CM  . PH 

IN  PH  UNITS. 

alkalinity  and  hardness  expressed 

AS  CALCIUM 

CARBONATE  . 

NITPITE  AfjD  NITRATE  f.'ITPIT 

E EXPRESSED  AS  N. 

IDS  - TOTAL  DISSOLVED  SOLIDS 
N02  = NITRITE 
KOO  ~ NITRATE 


it 


Cf-‘JT  IF  lED  

W.E.  KORTSCH.  HEAD,  LABORATORY 
POLLUTION  CONTROL  DIVISION 
ALBERTA  ENVIRONMENT 


EUR 


, fOLLUTlON  CONTROL  OiVISlON 
LABORATORY 
P O BOX  4G9 
EDMONTON,  ALBERTA 
TbJ  2K1 


Lab  N< 


CHEMICAL  WATER  ANALYSIS  REQUEST 

(For  Water  lntcndc<T  For  Human  Coniumption) 


Location  of  Sample: 


Routir>e  Analysk. 

F only 

□ 

N'O^^F  only 

□ 

Other  

Private  Supply 
r ’ n 4-.  f . Location 

L-J  Public  Sttpply 


M-k  Pc>€^'T~  ^ 

'4S<-cl.on,.  Tu.vnsh  p ^ . Ra;,qc  , 

> . -,.1,  11  -;i  1 fJr^it 


(Cirv  TOWN.  VILLACttI 

fhu±:, 

(TCLEPHONC) 


J 


Wer  idian 


Submitted  by: 


' Pnone 

•H  TOL  010 


Ke-.ults  to:  Health  Unit 


CHEM,  analysis  REPO-^T 
LOCATION  : NELSOr-.'  O. 

LAti  NO*  6Abci-w 


CH 

DATE  QEC  O 


i 7/0t>/30 


DATE  completed 


2A/  6/30 


PARAME  TEk 

PH 
IRON 
CALCIUM 
HA RONES S T 
POTASS lUM 
KG 2-  ^ NG3 
FL lor  IDE 
5Ui_FAT6 
CAH30NATE 

SUM  OF  CAT  IONS 

LjAi_ANCE  0.‘ 


CODE 

1030  I L 
2630A  L 
20 1 OSL 
1 060 AL 
1 9 1 0 3L 

0 71  OSl 
091 0?L 

1 6306L 
06301 L 

1 L.  52 


MG  /L 


9 . 1 
0 
« 

A2 
1 
0 
A 

200 
AS 


OR 


0 5 
A2 


PAR  AME  T ER 

CDf>  DUCT  1 V I TY 

T OS 

M AGNESI UM 
SuD  JUM 
5 IL  iCA 
NITRITE 
C H.LUR  1 L)  t 
O 1 CARhCK A TE 
ALKALINITY  T 


CODE 
020A1 L 

00205L 
1 2303L 
1 1 I03L 
1 A 1 02i_ 
07205L 
1 7203L 
06201L 
1 0 lOlL 


SUM.  OF  AN  I UN  o 13.  2"6 


MG/1_ 

1 295. 
752. 

5. 

268. 

6.7 
0 .05^ 
23. 

A09  . 
All. 


♦INDICATES  CCkCENTR AT  ION 
M ICROS  lE.y  EKS/CM  , pM  IN  PH 
CALCIUM  CaRSO-NATE.  I T r 


f-OTE:  NO  VALUE 

T O S TO  r AL'  D 1 S OL  VE  D 

NOC  = NITRITE 
NELi  ^ rvlTPAT- 


LESS  Than  . CuN^^UC  T I V i TY  REPCiRTED  IN 

Units.  alkalinity  Af'^o  hapdness  expressed 

ITE  AND  NITRATE  ♦ NITRITE  EXPRESSED  AS  N. 


SOL  ros 


CEkT  I t I EO 

w.L.  ROkTSCH.  mead.  LAHORAlLr^Y 
»*OL-.UTION'  COr.  T^CL  L>  I V I s HJN  • 

A Lf ‘t  *-■  T A E NV  •]  c-  Ntv  '^EN  T • 


E'  u R 


' ;f:,'  !'J,m 


.if!'  ' 


''-  "%  '■'■* , 
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wi,< , ■ v>o»’  'j  j J'j;' 

'!»>». '"'•'ft  'O'-* 

AT«.'WJiA  .t'" 


1 

;>v;:‘i::A^it^fvjl  ,'„ ; . ..  \ ;■■ 

■■  ' 

• -.  . ,r«  THOO  ■<■•  1*^  i a A.''  ^'**‘'''’  ft  >,  O'  'S'.'-"  ■ 

V \ t ‘KV!):  •'5?-?'  -Vi;'.;^  •;•  • • *i  t **!;••..•■  ja*™  vkv «.>/■.- 


js.vki<,>/S  *i;  */»>'* 


0 


io«  ' 


'^-v. 


nr'ii.,'  4 ."nf4*.‘»H 

r.;  w^j.rtA 


■ A'  ■"  \'  • \ 

^ -:;v  ,,  , 

•*”■■•■■ „vw<c.  .^-#'-.«'^'a’**''Ew 

**’"’"* 


At  ••**-  J 


:v't 


;«;•  ■'•■:,  .i-'# 


iN;3|x§«ipU  ;::,  '■' rSf.' 


|';f 


" -"O:  :'H  .:Et 

4;,>  *»  *-1  .■;?  JA.' '.  . 

■«  • .-ri' 

'V'':'Vif,H|i»  'V,  .-^  ■ 


.1 


''■  .:i«.  4 J ;•• , 'ir"<  -Y 

.-•SSF  ■:  ,•»« 

' i vt  i-.^l  .«a:- iA.  , , 


V.:  ,•  ,/•  #»^,,«<.,',/J' 

■ .A;3R.3 


■* 

0 ; •.»© 

' ■ -^"1 

J l*^  ' 


.;rif 


' : c 


f i*'t' ' 


. ■ S o -•«  ' 't  " ’ .* ' ' ’ £'VY‘-‘ 


; i C ' * ■*  ■ 


/ 


FIKLT) 

T>  j.',-  r 


FTIUN'S 


CHEAilSTin'i- 


FO’-  ;- 

nnrd- 


'SO/' 


JJCO. 


n 

/7.. 


Date 


O'Mserved  by: 


Date 


d^r^'LUJ 


ion 

1 caeing 

From 

to 

hole 

Frum  . 

to 

From 

to 

:1  availnbl'e  ()rav>-do'>vn 

test  

-S  :/ we jI  yield) 

' Ce-.  rf,  at  Tx 

at  Ft 

at  n 


i HOLOGY 


8TRAT. 


fo 


*-r-  ^ •• 


k.' 


V 'ii: 


FIELD  0BSEKVATI0N8 
Type  of  observation 
ConunenU:  ..  .;  \ 


Obsorv(*<l  hj: 


WEl.L  AND 

JiOREIlOLE  DATA 

3^  

o 

Owner 

Bc.f'f  fVc'son  Address 

D 

■ 

I'rnllm- 

, Type  of  Rig 

rn  J 

-4 

Completed  Depth  of  Well  . ^^0 

jj  i 

V/at(r-B(<ar 

in>:  l!:t<‘rv,'ihs  Depth  to  Water 

Well  Constnictiou 

i 

F rom 

in  130 

(a)  SIoHoil  aising 

From 

^ ■ 

F rom 

to  " no'.... 

(b)  Open  hole 

F rom 

Fn.>m 

to  

(c)  Screen 

From 

i 

From 

to 

(d)  Dug 

(e)  Bored 

Date  _ 1^^.. 


to 


I Dej'itb  to  water  in  Finished  Well  ^Or^O' 


AQUIFER  TESTS 
Test  rate 


igpm 


Transmissivity 


' Apparent 
Bail  Test 
Pump  Test 


[ Equivalent 

? c3 

Si 

i OQ 

f 

i : 

■ s 

; 5 

CHEMISTRV 

31  fX-7o 

! c>D 

! ^ 

' ss 

Total  solids 
Hardnca*-' 

Mg 

■’  ' Ca 

i 

: CJ}. 

Ca 

Ca+Mg 

! 

Fa+K 

1 

i 

Siilfates(SO0 

. Chlorides 

•-  ^ 

-S 

Chlorides 

3V  CO.d-HCO. 

\ 

c 

o 

CO.^IICO. 

SO. 

^ ch 

O 

Alkalinity 

Orifrinal  avnila!)le  drawdovNTi  

Q,c,  from  pump  test  

(estimated  well  yield) 

Storage  Coeff at  n 

: at  r. 

at  r.  


LITHOLOGY 


STRAT. 


% 


...5.. 

7'^' 


Fitrate  (FO.) 

I rpn  0 • < 

l-'lnorino 


Uc^  j M (-C'  7 


t::  Of 

- 


^ '1 
O 6 


Comments ; 




se c t f C’^^ 


rr\c?^lly 


S’  ^ 


■\i  ‘ k V W>'  -v 


! ■ ■ = *.  mvI  • «^p'>’^'*‘AV«a8ao  a^aj  % 

’^'  iv,  'V  ' :f...,- 


"<  ^.  ‘'Ui '". 
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